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ABSTRACT 
The mining sector has played a critical role in the development and growth of South Africa’s economy 
but is also one of the main contributors to environmental impacts. There has been a substantial 
increase in the number and size of applications for marine petroleum exploration rights, with 30 new 
exploration wells planned by 2024. In the absence of offshore marine protected areas and no-go 
areas for mining, the need for mainstreaming of biodiversity information is critical. Biodiversity 
mainstreaming is the internalisation of the goals of biodiversity conservation and sustainable use of 
biological resources into economic and public sectors. The EIA framework is the regulatory tool used 
to ensure the implementation of sustainable development in the marine mining sector and the 
petroleum sector is a key stakeholder for mainstreaming engagement to support the inclusion of high 
level biodiversity products in environmental management decision-making. Three products aim to 
influence such decision making; the National Spatial Biodiversity Assessment (NSBA) 2004, the 
National Biodiversity Assessment 2011 and the Offshore Marine Protected Areas Project (OMPA) 
2011. The aim of this study was to assess how well marine biodiversity products were integrated into 
the EIA process in the last four years.  
A total of 21 EIAs and associated specialist studies from the petroleum sector were analysed using 
content analysis. Data was captured on the presence of selected biodiversity products, and where 
present, the level of influence these products had on mitigation recommendations. The success of a 
product was measured based on utilisation and influence, with the latter being assessed on whether 
products formed the basis for mitigation recommendations. A case study on an EIA for seabed mining 
is presented as an example of how the aforementioned biodiversity products could be used to inform 
the project plan through mitigation recommendations.  
The study showed that the NSBA 2004 was the most utilised of the biodiversity products, followed by 
the OMPA. Information on threatened ecosystems was often omitted. The products were used to set 
the context of impact studies rather than to inform environmental management. No mitigation 
recommendations were directly linked to the biodiversity products examined, even when applications 
had overlap with threatened ecosystem types and when methods involving high risk of habitat 
destruction were included in project plans. The age of the product and the terms of reference of 
specialist studies were identified as potential factors affecting use of the biodiversity products. This 
study concluded that mainstreaming of these products was unsuccessful as no evidence of their 
influence on proposed mining projects could be detected. The lack of influence of these documents 
was attributed to the low level of legislative support for threatened marine ecosystems. It is 
recommended that (1) marine ecosystems are included in the legislated list of threatened and 
protected ecosystems (2) capacity is developed to ensure appropriate consideration of environmental 
impacts in marine EIAs, and (3) studies such as this one are carried out at regular intervals to identify 
where mainstreaming interventions are most needed and where further training is required.  
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OPSOMMING 
Die mynbousektor speel ‘n kritieke rol in die ontwikkeling en uitbreiding van die Suid-
Afrikaanse ekonomie maar dit is ook een van die grootste bydraers tot habitat impakte. Daar 
was 'n grootskaalse toename in die aantal en grootte van aansoeke vir mariene petroleum 
eksplorasie regte, met 30 nuwe eksplorasieboorgate beplan by 2024. In die afwesigheid van 
diepsee mariene beskermde gebiede en verbode areas vir mynbou, die behoefte aan die 
hoofstroom van biodiversiteit inligting is van kritieke belang. Biodiversiteit hoofstroom is die 
internalisering van die doelwitte van bewaring van biodiversiteit en volhoubare gebruik van 
biologiese hulpbronne in die ekonomiese en openbare sektore. Die OIE raamwerk is die 
regulerende instrument wat gebruik word om implementering van volhoubare ontwikkeling in 
die mariene mynbousektor te verseker. Die petroleum sektor is 'n belangrike rolspeler vir 
hoofstroming betrokkenheid om die insluiting van hoë vlak biodiversiteit produkte in 
omgewingsbestuur besluitneming te ondersteun. Drie produkte doel om sodanige 
besluitneming tebeïnvloed; die Nasionale Ruimtelike Biodiversiteit Assessering (NSBA) 
2004, Nasionale Biodiversiteit Assessering 2011, en Diepsee Mariene Beskermde Gebiede 
Projek (DMBG) 2011. Die doel van hierdie studie was om te bepaal hoe goed mariene 
biodiversiteit produkte in die OIB-proses geïntegreer is in die laaste vier jaar. 
‘n Totaal van 21 dokumente en gepaardgaande spesialis studies uit die petroleumsektor is 
ontleed met inhoud analise. Data was vasgelê op die teenwoordigheid van gekose 
biodiversiteit produkte en die vlak van invloed wat hierdie produkte gehad het op 
versagtende aanbevelings binne hierdie dokumente. Die sukses van ‘n produk is eerstens 
gemeet volgens die gebruik en tweedens invloed daarvan. Invloed was gekwantifiseer 
gebaseer op of die produk die basis gevorm het vir versagtende aanbevelings. 
'n Gevallestudie van 'n OIE vir seebodem mynbou word aangebied as 'n voorbeeld van hoe 
die bogenoemde biodiversiteit produkte gebruik kan word om projekte te beinvloed deur 
versagting aanbevelings.  
Hierdie studie het getoon dat die NSBA 2004 die mees benutte van al die biodiversiteits 
produkte was, gevolg deur die DMBG. Inligting oor bedreigde ekosisteme is dikwels 
uitgelaat. Alle biodiversiteits inligting is voorgehou as aanvullende inligting en geen 
versagtende aanbevelings wat direk met die gekose biodiversiteits produkte verbind kan 
word is gevind nie, selfs wanneer aansoeke oorvleuel met bedreigde ekosisteme en 
wanneer metodes wat 'n hoë risiko na ekosisteme in die projek planne ingesluit was. Die 
ouderdom van ‘n produk en die verwysingsraamwerk aan spesialiste is geïdentifiseer as 
potensiële faktore wat die gebruik van die biodiversiteit produkte beinvloed het. Hierdie 
studie het bevind dat die hoofstroming van hierdie produkte onsuksesvol was aangesien 
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geen bewyse van hul invloed op die voorgestelde mynbou projekte gevind kon word nie. Die 
gebrek aan invloed van hierdie dokumente is toegewys van die lae vlak van wetgewende 
ondersteuning wat voorsiening maak vir bedreigde mariene habitatte. Dit word aanbeveel (1) 
mariene ekostelsels word ingesluit in die wetlike lys van bedreigde en beskermde 
ekosisteme (2) kapasiteit ontwikkel is om toepaslike oorweging van omgewingsimpakte in 
mariene OIB's te verseker, en (3) studies soos hierdie een gereeld uitegevoer word om te 
identifiseer waar die hoofstroom ingrypings meeste nodig is en waar verdere opleiding word 
vereis.  
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1 CHAPTER 1: INTRODUCTION 
1.1 Background to this Study: 
In South Africa, the National Environmental Management: Biodiversity Act (RSA 2004) 
provides the legal definition of biodiversity; “the variability among living organisms from all 
sources including, terrestrial, marine and other aquatic ecosystems and the ecological 
complexes of which they are part and also includes diversity within species, between 
species, and of ecosystems”. Of the different environments mentioned in this definition, 
those in the terrestrial realm have historically received more scientific attention than aquatic 
systems (Menge et al. 2009, Stergiou and Browman 2005, Kochin and Levin 2004). This has 
resulted in marine and freshwater biodiversity information lagging behind that of the 
terrestrial environment. This has constrained the ability to make informed decisions around 
the management and conservation of marine biodiversity. This changed dramatically with the 
promulgation of the National Environmental Management: Biodiversity Act (RSA 2004) and 
the establishment of the South African National Biodiversity Institute (SANBI) which 
addresses biodiversity issues across all realms (Driver et al. 2012). 
The SANBI is mandated by the National Environmental Management: Biodiversity Act (RSA 
2004) to monitor and report on the state of biodiversity. It must also provide scientific, 
planning and policy advice to government and stakeholders. The Marine Programme within 
SANBI was created in 2006 and is responsible for achieving the marine and coastal aspects 
of this mandate. Limited capacity and resource constraints have impacted on the level of 
engagement that this programme has been able to achieve. As a result, the Marine 
Programme has consistently tried to be strategic and efficient in its efforts to contribute 
towards the goals of SANBI. Within this context, monitoring the effectiveness of the efforts of 
SANBI’s Marine Programme in fulfilling this mandate is a necessary step in ensuring that its 
energy and resources are channelled in the most effective manner and that investment in 
improving marine biodiversity information and management is achieved. 
The success of biodiversity projects and interventions are measured by the impact of 
mainstreaming efforts (Dalal-Clayton and Bass 2009). Mainstream is defined in the Oxford 
dictionary as “[t]he ideas, attitudes, or activities that are shared by 
most people and regarded as normal or conventional” (Oxford Online Dictionary 2015). 
Mainstreaming in the biodiversity sector is defined as the internalisation of the goals of 
biodiversity conservation and sustainable use of biological resources into the economic and 
public sectors (Petersen and Huntley 2005). The Convention on Biological Diversity (CBD) 
set a target of 10% for all marine and coastal ecosystems to be included in a representative 
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network of formal protected areas accompanied by other forms of area-based conservation 
management by 2020 (CBD 2012). This means that 90% of the marine environment will 
never be under formal protection should this target remain unchanged. Therefore 
mechanisms other than formal protection are required to ensure sound environmental 
management (Redford 2014). This elevates the importance of mainstreaming as a 
biodiversity tool, which is discussed in more detail in Chapter 2. Through successful 
engagement with industry and the general public mainstreaming environmental concerns in 
planning and decision-making, environmental management organisations and government 
are able to ensure that areas outside of formerly protected areas are managed with the 
needs of biodiversity at the forefront of decision-making. 
1.2 Study Area: The South African Exclusive Economic Zone 
In 1982 the United Nations ratified the Convention on the Law of the Sea (UNCLOS) (UN 
1982) which came into effect in 1994. This international treaty stipulates the boundaries of 
marine territory of nations and gives coastal nations sovereignty over the natural resources 
(including oil and gas) found within their exclusive economic zone (EEZ) (Glassner 1986). 
South Africa has a total marine territory of 1,553,000 km2, which extends from the 500m high 
water mark to the 200 nautical miles offshore delimitation of the EEZ (Celliers et al. 2009). 
This is estimated to encompass an area of over 1 million km2 for the mainland and just over 
400,000 km2 around the Prince Edward Islands situated in the Southern Ocean (SA Navy 
2006). South Africa, therefore, has a large diversity of marine systems under its jurisdiction, 
and under UNCLOS a responsibility to manage these systems appropriately. In 2013, the 
Prince Edward Islands Marine Protected Area was declared with clearly defined 
management objectives (RSA 2013). As the Prince Edward Islands are not under pressure 
from any mining activity, this study will only focus on the marine systems of mainland South 
Africa.  
The South African mainland marine environment is influenced by the warm Agulhas current 
on the east coast, and the cold but nutrient-rich Benguela current on the west coast, as 
illustrated in Figure 1 (Branch and Branch 1981). As a result of this high productivity, the 
West Coast has historically been the hub of industrial fishing, with the majority of demersal 
hake and pelagic sardine and anchovy catches being caught in this area, whilst the East 
Coast, with its sub-tropical and tropical water temperatures, has been the heart of line-
fishery and recreational fishing (Branch and Clarke 2006). These large current systems 
create a diversity of ecosystem types, as listed in the NBA 2011 (Sink et al. 2012a). Habitat 
classification in the marine environment was undertaken for the first time in 2004 (Lombard 
et al. 2005), and the first marine ecosystem maps published in 2012 (Sink et al. 2012a). 
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Understanding what marine biodiversity is present and how it responds to disturbance 
underpins good environmental management.  
 
Figure 1: Map of southern Africa showing the major currents (Branch and Branch 1981) 
MPAs are the only marine areas where destructive activities such as mining are not allowed, 
making them especially important in the conservation of species and their habitats and 
management of marine biodiversity. South Africa has 23 mainland marine protected areas 
(MPAs) (Figure 2). Protected areas are categorised as special nature reserves, nature 
reserves including wilderness areas, protected environments, and world heritage sites (RSA 
2003). There is a distinct coastal bias in the network of South African MPAs with only 0.17% 
of the entire EEZ of South Africa having full protection from pressures on marine biodiversity 
(Sink et al. 2011). 
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Figure 2: Map of South African Marine Protected Areas (Sink et al. 2012a) 
1.3 Problem Statement 
The petroleum sector is one of the main stakeholders that SANBI has chosen to engage with 
on the impacts of activities and infrastructure on the marine environment as part of their 
mainstreaming campaign. Mining in general is estimated to provide 8.3% directly toward the 
annual gross domestic product of South Africa (Chamber of Mines 2013). Although this 
contribution has decreased over the decades from 21% in 1970, mining is still considered to 
be a valuable contributor to the South African economy in terms of foreign exchange 
earnings, employment and economic activity (Kantor 2013, Smit 2013). The marine 
environment has seen an increase in recent years in the number and size of applications for 
marine mining rights within the petroleum sector. This is clearly illustrated in Figure 3 that 
shows petroleum activity in 2006, compared to increased activity from 2013 onwards, as 
shown in Figure 4. Currently ~90% of South Africa’s ocean space is either under a mining 
lease or a lodged mining application. A recent presidential initiative, Operation Phakisa: 
Unlocking the Oceans Economy, aims to further increase petroleum investment through 
facilitation of 30 new marine exploration wells by 2024 (Operation Phakisa: Oil and Gas Lab 
2014). 
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Figure 3: Map of mining activity in 2006 (www.petroleumagencysa.com) 
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Figure 4: Map of mining activity for 2015 (www.petroleumagencysa.com). 
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Prior to the 2013 expansion of mining rights, SANBI had carried out the Offshore Marine 
Protected Area Project (OMPA), the National Spatial Biodiversity Assessment 2004 (Driver 
et al. 2005) and the more recent National Biodiversity Assessment 2011 (Driver et al. 2012). 
The OMPA project provided the first spatial biodiversity plan for the offshore marine 
environment and produced a map of potential areas for offshore protection and/or 
management (Sink et al. 2011), whilst the National Spatial Biodiversity Assessment 2004 
and National Biodiversity Assessment 2011 provided a report on the status of the 
environment with lists of threatened ecosystem types (these are discussed in greater detail 
in Chapter 3). 
In an ideal scenario, the product of the systematic planning exercise (i.e. the OMPA map), 
combined with the information on the status and condition of marine and coastal ecosystems 
produced in the National Biodiversity Assessment: Marine Technical Report 2011 (Sink et al. 
2012a), would be utilised to carry out spatial planning for the marine environment in general. 
National level planning and spatial management would be implemented where areas 
unsuitable for mining activity would be identified beforehand, and therefore influence policy 
and legislation to ensure that marine biodiversity is managed in such a way that ecosystem 
degradation is avoided and ecosystem services are maintained. Marine spatial planning and 
integrated governance is also being taken forward in Operation Phakisa through the Marine 
Protection Services and Governance Lab with a proposed network of offshore marine 
protected areas to improve biodiversity conservation along with the development of policy for 
marine spatial planning to facilitate integrated governance (Operation Phakisa: Marine 
Protection Services and Governance Lab 2014). Unfortunately, it is uncertain when these 
legislative tools will come into effect and the current reality of the marine management 
environment is that there is no spatial management plan for the marine environment. This is 
evidenced by ~90% of the mainland marine territory being under mining lease and/or 
application, with some instances of whole habitat/ecosystem types under threat of mining. In 
the absence of strategic planning and a comprehensive MPA network, mainstreaming of 
biodiversity priorities becomes especially important. 
Mining is divided into various phases. These are defined as the Exploration Phase, the 
Prospecting Phase, the Mining Phase, the Closure Phase, and the post-Closure Phase 
(Newmont 2012). These may be described as follows: 
 Exploration Phase: This is referred to in the legislation as “prospecting”. This phase 
includes the intentional searching for resources through any method that causes 
disturbance to the natural environment. 
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 Mining Phase: This is referred to in the legislation as “production”. This phase involves all 
activities related to the extraction of the resource from the natural environment. 
 Closure Phase: In this phase mining has ceased and the focus of the mining operation 
has shifted to environmental rehabilitation and removal of infrastructure where necessary.  
 Post-Closure Phase: In some instances it may be necessary to assess the impact of the 
mining operation on the natural environment after all mining activities have ceased to 
assess the rate and level of habitat recovery. The Minister may issue a closure certificate 
if environmental rehabilitation and all other issues such as pollution have been 
adequately addressed.  
South Africa has only three active production areas (Figure 4) but as discussed previously 
exploration applications have increased dramatically and so the focus of this study will be 
the Exploration Phase. There are four methods mainly used in the exploration of marine 
minerals and resources: seismic surveys, seabed surface heat flow measurements, seabed 
and water column sampling, multibeam echo-sounder sampling and sub-bottom profiling. 
Seabed surface heat flow measuring and sub-bottom profiling are considered in this study to 
be destructive methods as they have direct interaction and impacts on ecosystems, whilst 
the remaining methods are considered less harmful, as they rely on sonar or sound to collect 
information. These methods are discussed in further detail in APPENDIX I: Methods and 
equipment used in Mining Exploration.  
Mining applications are subject to the Integrated Environmental Management Framework 
(DEAT 2004. The only legislated tool available to ensure some degree of environmental 
consideration is the Environmental Impact Assessment (EIA) process. EIAs are expected to 
consider available biodiversity information in the application and review process to achieve 
sustainable development, and it is also expected that the aforementioned national products 
(i.e. NSBA 2005, OMPA and the NBA 2011) would be the main contributors to marine 
biodiversity information. The marine mining applications and licence areas shown in Figure 4 
overlap with areas identified in these marine biodiversity plans and assessments as key 
areas for biodiversity and fisheries management with regards to OMPA, and areas that have 
been identified as threatened by the NBA 2011. The overlap of mining rights areas with 
areas of high marine biodiversity value / biodiversity priority areas suggests a lack of uptake 
and integration of these biodiversity plans and assessments in EIAs. This raises concern 
due to the number of impacts associated with mining exploration activities (Table 1). Thus, 
there is a need to assess the level of use of these marine biodiversity plans and 
assessments in informing the EIA process on marine biodiversity issues so as to provide 
insight into the effectiveness and impact of these products and others like them to improve 
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the management of marine biodiversity within the marine oil and gas sector. This will also aid 
in identifying the shortfalls of these products and provide an opportunity to investigate 
opportunities for improvement. 
Table 1: List of known impacts of mining with associated references. 
Impact References 
Oil spills Kerr et al. 2010, Emery et al. 2006, Peterson et al. 2003, Serrano et al. 
2003, Crawford et al. 2000,Clarke 1984, Elmgren et al. 1983, Nounou 1980 
Environmental pollution 
from oil production 
Grant and Briggs 2002, Holdway 2002, Kingston 2002, Gray et al. 1999, 
Steinhauer et al. 1994, Gray et al. 1990  
Pollution from drill 
cuttings and fluids 
Schaanning et al. 2008, Cranford et al. 1999, Daan et al. 1992, Dow et al. 
1990 
Impacts of seismic 
surveys to fisheries 
Christian and Bocking 2010, Slotte et al. 2004, Engås and Løkkeborg 
2002, Hirst and Rodhouse 2000, Engås et al. 1996, Løkkeborg and Soldal 
1993, Løkkeborg 1991 
Impacts of seismic 
surveys to species 
Hawkins and Popper 2014, New et al 2014, Weilgart 2013, Niu et al. 2012, 
Slabbekoorn et al. 2010, Dalen and Mæsted 2008, Southall et al. 2007, 
Smith et al. 2006, Popper et al. 2005, Hassel et al. 2004, Popper et al. 
2004, Smith et al. 2004, O’Brien et al. 2002, Olesiuk et al. 2002, McCauley 
et al. 2000, Wardle et al. 2001, Santulli et al. 1999, Richardson et al. 1995, 
Hastings 1990, Dalen and Knutsen 1987 
Impacts to Fisheries* Kloff and Wicks 2004, Gausland 2003, Skalski et al. 1992, Falke and 
Lawrence 1973 
Vector for alien species 
Essl et al. 2015, Hopkins and Forrest 2010, Sink et al. 2010, Yeo et al. 
2010, Hulme 2009, Wanless et al. 2009, GISP 2008, Coutts et al. 2007, 
Lewis et al 2006, Page et al. 2006, Godwin 2003, Ponti et al. 2002, Carlton 
1987, Foster and Wilan 1979 
Impacts to the benthic 
environment 
Kingston 1992, Neff et al. 1989, Savage et al. 2001, Savage 1996 
Ecosystem impacts 
Currie and Isaacs 2005, Sammarco et al. 2004, Grant and Briggs 2002, 
Hall 2001, Gray et al. 1999, Montagna and Harper 1996, Daan and Mulder 
1996, Olsgard and Gray 1995, Hall 1994, Hyland et al. 1994, Dunaway and 
Schroeder 1988, Davies et al. 1981 
 
The Mining and Biodiversity Guidelines (Department of Environmental Affairs, Department of 
Mineral Resources, Chamber of Mines, South African Mining and Biodiversity Forum, and 
South African National Biodiversity Institute, 2013) aim to facilitate greater consideration for 
biodiversity within the mining sector. The marine component of this document is based on 
the National Biodiversity Assessment 2011: Marine Technical Report (Sink et al. 2012a) and 
the OMPA project results (Sink et al. 2011). This document provides guidelines and 
guidance on best practice in dealing with biodiversity issues and maps areas (Figure 5) that 
pose a high risk to mining due to their high biodiversity value and/or threat status. This is an 
EIA tool aimed at providing environmental assessment practitioners (EAPs) and EIA 
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reviewers with the necessary biodiversity information to make informed decisions on the 
impacts of mining on biodiversity and the potential risks to mining activities. The influence of 
the Mining and Biodiversity Guidelines cannot be measured as yet as they were only 
released in 2013, although the usefulness of this document for the marine sector has already 
been reported as limited due to its terrestrial focus (Dr Jessica Courtoreille – PetroSA 
Environmental Leader, pers. comm.). However, other biodiversity plans are much older and 
provide an opportunity to measure their impact or influence on marine mining EIAs and 
Environmental Authorisations. 
 
Figure 5: Image of the map of areas of high biodiversity value and the potential impacts to mining 
(Mining and Biodiversity Guidelines 2013). 
1.4 Rationale for this Study: 
1.4.1 Monitoring of Biodiversity Management 
Monitoring of biodiversity management efforts is an integral part of ensuring that sustainable 
development principles are adhered to in planning and development. Follow-up on the 
impacts of decisions that have been taken is an important aspect of ensuring sustainable 
development and compliance with conditions of project approval (EPA Australia 1995). One 
of the main challenges in sustainable development monitoring in South Africa is the lack of 
capacity to undertake this task, as evidenced by the inclusion of occupations such as 
Environmental Manager, Marine Bioscientist, Biological Scientist and Safety, Health, 
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Environment and Quality Practitioner on the gazetted list of scarce skills for South Africa 
(RSA 2014a). In the case of mining, very little monitoring of environmental impacts and 
health and safety compliance takes place after a project has been approved due to limited 
financial and human resources (Mr Louis Bezuidenhout – DMR Mining Health and Safety, 
pers. comm.). This highlights the need for pre-approval monitoring of the quality of 
information being used at all stages of the process (discussed in section 2.4.3 Integrated 
Environmental Management) prior to a decision being taken to inform the decision-making 
process (Arebo 2005). 
1.4.2 Effectiveness of EIAs 
EIAs are considered to be tools for mainstreaming of environmental considerations into 
decision-making with many studies undertaken internationally to assess the quality of EIAs 
to ensure that they are efficient and effective in providing the necessary information for 
decision-making (Samarakoon and Rowan 2008, Bataineh 2007, Harmer 2005, Söderman 
2005). Very few studies have focussed on EIA quality in South Africa (Ralston et al. 2009, de 
Villiers et al. 2008) but this is changing with the most recent and notable publication of an 
assessment of the quality of biodiversity information in EIAs for the Cape Floristic Region 
(Hallat et al. 2015). Unfortunately, the terrestrial bias in monitoring of EIAs has meant that no 
studies have been undertaken to assess EIAs in the marine context to date. Therefore this 
study represents an initial inquiry into the effectiveness of EIAs to address environmental 
management imperatives for the marine environment. 
1.4.3 Monitoring the Impact of SANBI’s Marine Programme 
In the context of this study, pre-approval monitoring of the success of the products of 
SANBI’s Marine Programme to inform sustainable development in the marine mining sector 
forms part of the broader monitoring framework to assess the quality of information included 
in decision-making. It would be preferable to monitor the utilisation of biodiversity information 
at all phases of the EIA process i.e. initial EIA publication, after the stakeholder engagement 
where comments have been incorporated and responded to, as well as at the approval 
stage. However, this can only be achieved with appropriate resources and human capacity. 
The general lack of capacity in the marine biodiversity sector outside of SANBI to undertake 
monitoring of the EIA process and the seemingly low up-take of biodiversity consideration in 
the mining sector has created a need for greater intervention on the part of SANBI. Capacity 
is especially lacking in the offshore environment. The SANBI Marine Programme has only 
two permanent staff members that are expected to fulfil the entire mandate of SANBI for the 
marine environment, and therefore rely heavily on strategic, high impact initiatives to meet its 
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objectives. This study will contribute to setting the strategic agenda in engaging with the 
mining EIA sector going forward. 
1.5 Aims, Research Questions and Research Methods: 
1.5.1 Aim 
This study aims to evaluate the effectiveness of marine biodiversity information to influence 
environmental management within the EIA framework of oil and gas exploration. It is 
expected that the selected biodiversity reports and plans would be utilised to not only assess 
the level of impact of the proposed mining project on the different ecosystem types, but that 
they also inform mitigation recommendations.  
1.5.2 Research Questions 
In achieving these aims, this study will attempt to answer the following research questions: 
1. Are the selected biodiversity products (i.e. NSBA 2005, OMPA and the NBA 2011) 
utilised in EIAs? 
2. Where utilised, does the EIA give appropriate consideration to threatened ecosystems 
and priority biodiversity areas through mitigation recommendations? 
3. Do specialist studies, where present, provide sufficient information and/or 
recommendations on threatened habitats/ecosystems? 
4. Does the EIA process ensure sustainable development in the marine environment? 
1.5.3 Research Methods 
The research questions and characteristics of the data (i.e. contents of EIA documents) to 
be studied should take priority when determining the methodological approach (Case and 
Light 2011, Ranjit 2011). Elements of both qualitative and quantitative methodology have 
been incorporated and this mixed-method approach has itself been well studied (Hyett et al. 
2014, Terrell 2012, Case and Light 2011, Ranjit 2011), and is accepted as bringing value to 
the research question, whilst maintaining research integrity. As EIAs are the only legally 
gazetted tool incorporated in the environmental management framework, the efficiency of 
these documents in contributing to meaningful sustainable development in the marine 
environment needs to be assessed. To assess their efficiency in this regard, this study has 
relied on the method of content analysis to determine the utilisation of the SANBI’s 
biodiversity information to inform mitigation recommendations within the main text of EIAs 
along with their associated specialist studies. In this context, the methodology can be viewed 
as qualitative, while the method used is quantitative in terms of the research design 
(discussed further in Chapter 4). A case study on a sea-bed mining exploration application 
has also been included to provide a case of good practice (presented in Chapter 3). This 
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approach is pertinent to research addressing descriptive questions i.e. “What is happening” 
in a real-world context (Baxter and Jack 2008). Lastly, Geographical Information Systems 
(GIS) software is also used to illustrate the usefulness of one of the biodiversity products in 
planning at the project level. 
1.6 Outline of Thesis: 
Chapter 1 provides a broad introduction to the study undertaken in this thesis, outlining the 
need for assessment of use of biodiversity information to achieve sustainable development 
in the marine environment of South Africa. 
Chapter 2 reviews the literature on the history of Sustainable Development within the global 
context that has influenced policy in South Africa. A more comprehensive introduction to the 
concept of mainstreaming with an outline of the role mainstreaming plays in ensuring 
biodiversity management to support sustainable development within and outside of the 
legislative framework is presented. This chapter also clarifies the legal requirements for the 
inclusion of biodiversity information in environmental impact assessment and the critical role 
that biodiversity information plays in guiding development. 
Chapter 3 provides more detailed discussion on the Offshore Marine Protected Areas 
Project (OMPA), the National Spatial Biodiversity Assessment 2004, and the National 
Biodiversity Assessment 2011. A case study on a seabed mining environmental 
management plan (EMP) is presented to illustrate appropriate use of these products to 
formulate mitigation measures when carrying out an EIA. 
Chapter 4 discusses the methodology and methods used in this study. 
Chapter 5 presents the findings of the study using content analysis of 21 EMPs and their 
associated specialist studies. 
Chapter 6 outlines the implications of the results of this study in evaluating the effectiveness 
of marine biodiversity information to influence environmental management within the EIA 
framework of oil and gas exploration. Recommendations and further research is put forward 
that would improve the mainstreaming success of future spatial plans and biodiversity 
assessment results.  
1.7 Limitations of the Study: 
There are limitations to this study that warrant attention for future research. This study did 
not include information on the resulting outcome (i.e. decision to provide or refuse an 
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environmental authorisation), as many of the applications linked to the EMPs had either no 
decision at the time of the study, or had been withdrawn. This would have enabled the 
evaluation of the mainstreaming success of the selected biodiversity products in the 
outcome of the decision-making process, and provided a holistic assessment of the impact 
these products had in ensuring sustainable development in the final result. No examination 
of the revised EMP or the comments received post its public commenting period was 
undertaken as the aim of this study was to determine the mainstreaming success of the 
selected biodiversity products with a focus on inputs from EAPs and specialists. Analysis of 
EMPs after the commenting period would provide insight into the broader mainstreaming 
success of the biodiversity products amongst stakeholders and identify stakeholders that are 
most involved in the marine EIA process. 
EAP awareness of the biodiversity products as these were released was assumed (and 
evidenced by inclusion in some EIA documents analysed) as part of their general 
competency and no examination of the mainstreaming activities undertaken by SANBI to 
build awareness was undertaken. This would provide insight into the more effective methods 
that should be used in mainstreaming of products to EAPs. EAP proficiency in spatial 
analysis and the use of GIS software as well as their familiarity with the marine environment 
was also assumed. An analysis of EAP background and area of expertise was therefore not 
included in this study. 
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2 CHAPTER 2: SUSTAINABLE DEVELOPMENT AND THE ROLE 
OF BIODIVERSITY INFORMATION IN EIA 
This chapter provides an overview of the history of Sustainable Development within the 
global context that forms the backdrop against which South African policy has developed. A 
more comprehensive introduction to the concept of mainstreaming with an outline of the role 
mainstreaming plays in ensuring biodiversity management to support sustainable 
development within and outside of the legislative framework is also presented. This chapter 
clarifies the legal requirements for the inclusion of biodiversity information in environmental 
impact assessment in South Africa and the critical role that biodiversity information plays in 
guiding development.  
2.1 Introduction to Sustainable Development: 
Concern for the effects of human activity on the natural environment has a history dating 
back to the late 1800s, with the focus moving from effects on marine species in the late 
1800s and early 1900s, to broader consideration of impacts to ecosystems and concern for 
sensitive ecosystem types such as wetlands in the early 1970s (Elliot 2004). Public 
awareness of environmental problems and the emerging negative effects of agriculture, 
industrialisation and nuclear weapons testing began to increase in the 1960s, which led to a 
general increase in awareness around environmental issues and management (Grove 
1992). The need for environmental and social aspects to be considered during the planning 
process was recognised in the 1970s (Naude 2002) and was brought forward by the 
introduction of new schools of thought such as Deep Ecology (Naess 1973), and the more 
radical environmental movements such as GreenPeace (Erwood 2011). 
The first international conference where environmental issues were raised / brought into the 
policy domain was the United Nations (UN) Conference on the Human Environment in 1972, 
which resulted in the Stockholm Declaration (Sohn 1973). This declaration produced the first 
set of principles for environmental management, and marked an acknowledgement that 
governments have a responsibility to ensure the maintenance of environmental condition 
and sustainability (UN 1972). The outcomes of the convention did not legally bind nation 
states to implement these principles in local governments, as only two heads of state were 
present at the convention (Elliot 2004), minimising its potential impact on international 
environmental management. However, the convention did provide the much needed platform 
for international debate on environmental issues and was deemed a political, if not an 
environmental, success (Haas et al. 1992). This convention paved the way for further 
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scientific inquiry and political debate around environmental management with many 
conventions and international agreements on species conservation and conventions on 
pollution being ratified thereafter (Brown Weiss 1992). In 1983 the United Nations General 
Assembly created a special commission called the World Commission on Environment and 
Development (WCED) which recognised environmental degradation that was brought on by 
changing human behaviours and technology as a threat to society and introduced the 
concept of sustainable development and proposed legal principles for environmental 
protection (WCED 1987).  
In the South African National Framework for Sustainable Development (DEAT 2008) the 
definition for sustainable development is heavily influenced by that put forward in the WCED 
Report, also referred to as the Brundtland Commission - "Sustainable development is 
development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs" (WCED 1987). The three underlying pillars that are 
commonly associated with sustainable development are the environment, the economy and 
society (Griggs et al. 2013). Under this model (see Figure 6), in principle, each pillar is 
considered equally as important as the other two.  
 
Figure 6: The three pillars of sustainable development (adapted from Adams 2006). 
Sustainable development is said to be achieved when economic, environmental and social 
imperatives are all considered and achieved in decision-making, and is often depicted as 
seen in Figure 7. The reality, however, is that decision-making takes place in a pragmatic 
and subjective environment that allows for one aspect to be weighted heavier than another, 
and therefore depends on the values of the person, corporation and/or government setting 
the criteria for sustainable development (DBSA 2008, George 1992). The ambiguity or 
confusion around universal definitions for sustainability and sustainable development 
(Sutton 2004) has meant that they can be used to complement or justify activities that may 
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not be in line with environmental goals as these may not be weighted as highly as the 
economic and/or social development goals. Munslow and Fitzgerald (1994) aptly stated that 
the popularity of the term sustainable development could be attributed to the fact that 
“[e]veryone can agree to the idea while pursuing their own interpretation of what it means 
and how to achieve it.”  
 
Figure 7: Sustainable Development shown as the overlap of social, economic and environmental 
imperatives (adapted from Adams 2006). 
Sustainable development, or rather the pursuit thereof, therefore does not guard against all 
forms of environmental degradation as it allows for concessions or trade-offs to be made on 
environmental integrity in order to enable economic and/or social development at the 
expense of the environment. This can be considered a weakness in the early thinking 
around sustainable development (Adams 2006, George 1992) that has impacted on the 
ability of nations, especially developing nations, to appropriately adhere to the principles put 
forward in the Brundlandt Commission within the new development paradigm after 1972 
(Furter 2003), resulting in the need for further discussion at the international level.  
In 1992 the United Nations met at the Conference on Environment and Development (also 
referred to as the Earth Summit), where member states reaffirmed their commitment to the 
Stockholm Declaration, and set out to create global partnerships that would endeavour to 
protect the global environment while respecting the sovereignty of each state and their 
autonomy to make use of natural resources pursuant to their respective developmental and 
environmental policies (UNEP 1992a). At this conference, the need for environmental issues 
to be an integral part of the developmental process was identified as the key to achieving 
sustainable development. The resulting principles in the Rio Declaration also instructed 
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member states to institute environmental legislation and implementation of sustainable 
development tools such as EIA. It also laid the foundation for the concept of co-operative 
environmental management through the inclusion of inter- and intra-governmental 
collaboration, consultation with local communities on environmental issues, as well as the 
importance of creating a global economic environment suitable to sustainable development. 
This also allowed for increased consideration for environmental issues as well as for related 
issues such as poverty alleviation and gender equity. One of the major political successes of 
the Earth Summit was the signing of two legally binding documents – the Convention on 
Biological Diversity (UNEP 1992b) and the United Nations Framework Convention on 
Climate Change (UN 1992) – along with the adoption of an action plan for the 
implementation of sustainable development, i.e. Agenda 21 (UNCED 1992), all of which 
have been used by many countries (including South Africa) as the basis for ratification of 
environmental legislation and strategies around climate change, environmental 
management, carbon reduction and poverty alleviation at the national and local level.  
The Earth Summit also led to the formation of an independent Earth Charter Commission 
after 1992 (Earth Charter International 2012a) which strived to create a statement for the 
ethical framework that would enable sustainable development to thrive. This commission 
succeeded in the publication of the first draft of the Earth Charter in 1997– a document 
outlining the guiding principles for the creation of a “more, just, sustainable and peaceful 
world” (Mackey 2004) which formed the basis for an international ethic around environmental 
management and conservation. This document shifted the ethics of the global community 
from anthropocentric – as presented in Principle I of the Rio Declaration where humans are 
at the centre – to a biocentric ethical framework where humanity is seen as part of the 
natural environment and all living organisms have value unto themselves (Bosselmann 
2004). The shift from an anthropocentric to a biocentric view has bolstered the efforts of 
organisations such as the International Union for Conservation of Nature (IUCN) to assess, 
monitor, report and improve the status of species threatened with extinction (referred to as 
red listing), regardless of their usefulness to society, and has enabled the red listing of many 
South African species, e.g. The Red List of South African Plants (SANBI 2014). Although not 
formerly accepted by governments as a binding document, many organisations in South 
Africa have endorsed it (Earth Charter International 2012a), and according to Earth Charter 
International (2012b) “[i]t is used as a basis for peace negotiations, as a reference document 
in the development of global standards and codes of ethics, as resource for governance and 
legislative processes, as a community development tool, as an educational framework for 
sustainable development, and in many other contexts.“ 
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In 2002 the Earth Charter Commission and various supportive organisations attempted to 
have the Earth Charter formerly recognised by governments when South Africa hosted the 
World Summit on Sustainable Development (also referred to as the Earth Summit 2002). 
Although this was unsuccessful, the Earth Summit 2002 saw the adoption of the 
Johannesburg Declaration as a reaffirmation to sustainable development (WSSD 2002). At 
this summit, although it was agreed that much progress had been made in the 
implementation of Agenda 21, it was acknowledged that the progress towards sustainable 
development to address many of the issues identified in 1982 had not been achieved and 
further work was required on multiple scales (Doran 2002).  
It was recognised that the greatest challenges to achieving sustainable development in 
African states were the issue of poverty alleviation and the need for increased economic 
development (Drexhage and Murphy 2010). As a consequence of these challenges, it is 
interesting to note that some of the actions agreed upon in the Plan of Implementation of the 
World Summit on Sustainable Development (UN 2002b) promoted sectors and/or activities 
that are widely recognised as seemingly detrimental to biodiversity, for example under 
section VIII Sustainable Development for Africa: 
g. Enhance the contribution of the industrial sector, in particular mining, minerals and 
metals, to the sustainable development of Africa by supporting the development of 
effective and transparent regulatory and management frameworks and value addition, 
broad-based participation, social and environmental responsibility and increased market 
access in order to create an attractive and conducive environment for investment; 
 
At the Rio+20 Summit in 2012, the United Nations committed to developing Sustainable 
Development Goals that would be integrated into the Millennium Development Goals after 
their 2015 deadline (Griggs et al. 2013). Millennium Development Goals were first introduced 
at the Millennium Summit, held in New York in 2000. The resulting Millennium Declaration 
(UN 2000) once again affirmed the commitment of member states to uphold the principles of 
sustainable development that contributed to a peaceful and just world where the needs of 
future generations were considered in planning and development. The Millennium 
Declaration was accompanied by a set of time-bound targets, these being the Millennium 
Development Goals. The Millennium Development Goals (Millennium Project 2006) are to:  
(1) eradicate extreme poverty and hunger;  
(2) achieve universal primary education;  
(3) promote gender equality and empower women;  
(4) reduce child mortality;  
(5) improve maternal health;  
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(6) combat HIV/AIDS, malaria and other diseases;  
(7) ensure environmental sustainability; and  
(8) develop a global partnership for development. 
 
Griggs et al. (2013) put forward that the Millennium Development Goals should be expanded 
to incorporate environmental imperatives necessary for modern life, thus enabling them to 
be transformed into Sustainable Development Goals. They also suggested a new definition 
of sustainable development that places a greater emphasis on the environmental aspect of 
sustainable development - “Development that meets the needs of the present while 
safeguarding Earth’s life-support system, on which the welfare of current and future 
generations depends.” (Griggs et al. 2013). This definition places a firmer focus on the 
environment as the basis of a thriving society. The legal definition of sustainable 
development as found in the National Environmental Management Act (NEMA) (RSA 1998a) 
- “the integration of social, economic and environmental factors into planning, 
implementation and decision-making so as to ensure that development serves present and 
future generations” - places a emphasis on governance as the main driver of sustainability 
and the means by which to achieve sustainable development (see Figure 8) (Ferris 2010). 
Unfortunately, this definition maintains the idea that environmental and socio-economic 
imperatives should be equally weighted. This definition therefore has a weaker focus on the 
environment than the Griggs et al. (2013) definition and does not align as closely with the 
framework provided in Figure 8. This could imply that although South Africa is a party to the 
various international conventions that strive to achieve global sustainable development, and 
has its own policies around what good sustainable development is, there is still a disconnect 
between the realisation of the finite capabilities of the environment to absorb increased 
pressure and the strong demand for services and economic growth by its population (Hunter 
2015, Masilela 2015, LRC 2012).  
 
Figure 8: Graphic depiction of the systems approach to sustainability used in South Africa (taken 
from DEAT 2008). 
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The conflict between environmental sustainability and economic development is the key 
challenge to achieving sustainable development in South Africa and other developing 
countries (Burns et al. 2006). “[I]t would seem that the logic of capitalism, which is private 
profit, and the long-term conservation of the environment, which can only be managed 
collectively, are mutually exclusive” (Turshen et al. 1988). This challenge is not 
insurmountable however, as the opportunity still exists for retrospective analysis and 
assessment of the current planning policy and programme frameworks that are being 
readied within the government’s Strategic Infrastructure Programme (PICC 2012). A National 
Infrastructure Plan was adopted by the South African government in 2012 (RSA 2015). This 
plan focusses heavily on achieving the Millennium Development Goals through increased 
access to services such as water, healthcare, education and electricity, alleviating poverty 
through job creation and an improved economy (PICC 2012), whilst striving to ensure 
appropriate consideration for the environmental impacts of the plan through the utilisation of 
Strategic Environmental Assessments (SEAs) for four of the Strategic Infrastructure Projects 
(SIPS), as they are at a national scale1. The remaining, more geographically focussed SIPS 
will utilise the EIA process to evaluate environmental impact. This can be seen as the first 
step towards achieving the goals set out in the National Development Plan produced by the 
National Planning Commission in 2011 (NPC 2011).  
The necessary science-based tools and mechanisms (e.g. spatial plans/planning, ecosystem 
maps, guidelines on best practice amongst others) exist for this new phase in South Africa’s 
development to be geared towards a more sustainable future, especially in the marine 
environment. The ocean environment was notably excluded from the original National 
Infrastructure Plan and therefore presents a unique opportunity to influence decision-making 
in this environment as new development initiatives are identified. However, the gap still 
remains in connecting this rational modern approach to dealing with information and the 
pragmatic and subjective environment that decision-making takes place in. The way forward 
in achieving sustainable development is through bridging that gap with collaborative and 
integrated management and research (Burns et al. 2006) and is a recognised element in the 
achievement of the National Development Plan. Unfortunately, management of marine 
activities still takes place in a fragmented manner, as legislation with seemingly opposing 
mandates force government departments into opposing roles (this is further discussed in 
section 2.4 Marine Environmental Legislation). One solution to avoiding this unnecessary 
adversarial intergovernmental environment is to ensure that there is a common 
understanding of the benefits and importance of the natural and semi-natural environment 
within all terrains (Wilby and Hector 2008, Costanza et al. 1997, Pimental et al. 1997). This 
                                               
1
 Further information on the SIPs is available at http://www.gov.za/issues/national-infrastructure-plan. 
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can be achieved through revision of legislation, and mainstreaming. Revising legislation is a 
lengthy and costly exercise and some could argue that the marine environment is already 
over-legislated (see Table 2 in section 2.4), whilst mainstreaming can be done relatively 
quickly as it is an exercise in shifting paradigms and ways of thinking about the environment.  
2.2 Mainstreaming and Biodiversity Management: 
2.2.1 What is Mainstreaming? 
“Mainstream” is defined as “the prevailing current of thought” when referring to the noun, or 
when used as a verb to represent “the prevalent attitudes, values, and practices of a society 
or group” (Oxford Dictionaries 2015). Mainstreaming is therefore the act of integrating a 
philosophy or creating awareness around an issue into the prevailing current thought so that 
it can influence the attitudes, values and, ultimately, practices of society. Mainstreaming is a 
useful tool that has many applications (gender issues, health and safety, increased 
productivity, technological advances, etc.) that go beyond strict concern for the environment 
(Mackay and Bilton 2003). Successful mainstreaming is a multi-sectoral exercise that 
engages with all stakeholders (i.e. the general public, special interest groups, government 
agencies, non-governmental organisations and the private sector) to understand their 
position or area of interest around an issue, the role they can play on mainstreaming the new 
idea or way of thinking put forward, and identifying key areas within policies and ways of 
working that create win-win situations (Benson et al. 2007).  
Mainstreaming as a process is essentially a set of tools that enables entities and 
organisations that seemingly have contrasting goals and functions to create a common 
understanding and (hopefully) synergise activities within a thematic area so as to achieve a 
common goal. “Mainstreaming an issue into national development planning thus refers to its 
incorporation into all elements of plans, policies, programmes, strategies and budgets and 
their implementation” (Cohen 2010). It is therefore important to establish the common 
components that should be used in mainstreaming.  
2.2.2 Components of Mainstreaming 
Cohen (2010) provides a guideline for necessary steps and components to ensure 
mainstreaming of resource efficiency and sustainable consumption and production into 
programmes, policies and practice in both civil and private entities within the context of a 
developing country. This guideline has been adapted here to show its applicability to any 
ideology that is being introduced into a new or established framework, and the general 
principles are provided in Figure 9. In this figure, the three main components of 
mainstreaming are put forward. The framework put forward by Cohen (2010) speaks directly 
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to the lessons learnt through initiatives to mainstream poverty alleviation into sustainable 
development strategies as reported by the UNDP-UNEP (2009, 2015) in a handbook for 
practitioners, thus emphasising the usefulness of the generic principles to any subject. 
 
Figure 9: Components and Outcomes of Mainstreaming (adapted from Cohen 2010) 
The first component of mainstreaming is “Finding the entry points and making the case”. A 
sound basis for the need of the new process or activity to be mainstreamed is essential and 
answers the “so what” question often-times posed by those reluctant to move away from the 
status quo (de Jager 2001). Entry points are opportunities that exist in the current framework 
of decision-making where mainstreaming initiatives may be able to influence the way in 
which decisions are taken and are identified through a thorough understanding of the 
context, motivations and goals of the sector that the mainstreaming activity or project is 
aiming to influence (UNDP 2011). This can be achieved through desktop analysis, but is 
mainly dependent on effective stakeholder engagement.  
Stakeholder engagement, a mainstreaming tool in itself, provides in-depth understanding of 
the values and motives of the role-players involved and help to identify areas of opportunities 
for mainstreaming initiatives that best complement their existing work processes and 
interests (Adams et al. 2014, Hughes and Dann 2009). This is the first step towards creating 
a communication strategy that is targeted and appropriate to the sector that is being 
Finding the entry 
points and making 
the case 
• Sound basis and context for mainstreaming. 
• Understanding of governmental, political, 
institutional, social and economic context. 
• Initiation of process of engaging 
stakeholders. 
Mainstreaming 
into policy 
processes 
• Integration into an ongoing policy process, 
including national, subnational and sectoral 
policy and strategy, based on country specific 
evidence. 
• Capacity building to support mainstreaming 
process. 
Meeting the 
implementation 
challenge 
• Implementation of strategy and 
mainstreaming measures. 
• Building of systems to support ongoing 
mainstreaming. 
   Component                             Outcome 
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engaged. “Making the case” is therefore the development and implementation of a 
communication strategy around the issue being mainstreamed, and is focussed on 
communicating the benefits of the proposed idea or activity to stakeholders and decision-
makers. Information should, therefore, be written and presented in a way that is specific to 
the sector/agency that is being targeted so that it has the most traction (Harrison et al. 2015, 
Hughes and Dann 2009, UNEP and CBD 2007). This may mean that various types of 
communication need to be developed that are aimed at different role-players to ensure that 
messaging is at the appropriate level (APSC 2007). Stakeholder engagement also helps to 
focus the development of tools that assist with decision-making, e.g. maps, online 
information systems, and/or publication of guidelines, which are sector specific and easy to 
use to allow for improved utilisation of the information presented (APSC 2007). This phase 
also enables the identification of gaps in capacity to implement mainstreaming initiatives in 
addition to identifying the current capacity within the engaged sectors to absorb or adopt the 
new “way of doing/thinking” within their specific context (Denny 2001, Downs 2001). 
Capacity building to ensure the uptake and implementation of the new mode of 
thinking/doing is therefore a key component of ensuring “Mainstreaming into policy 
processes”. This component relies heavily on the information gathered in the first component 
(i.e. finding the entry points and making the case), as this first phase provides the 
background information for building the mainstreaming strategy of the initiative to enable 
appropriate intervention at all levels at which policy is made. It is necessary to have an in-
depth understanding of the legislative framework and where opportunities within legislation 
and policy development exist (UNDP-UNEP 2015) to incorporate the idea being 
mainstreamed into the existing framework. This requires on-going stakeholder engagement 
to ensure that mainstreaming initiatives/communications remain current and relevant to the 
sector being targeted. Therefore, it is necessary to use a flexible approach when 
mainstreaming to be able to identify and capitalise on new opportunities/entry points as they 
arise (Folke et al. 2002).  
In “Meeting the implementation challenge”, this flexible approach is key to ensuring that the 
activities being mainstreamed are practical and operational, such that it can be included into 
a monitoring framework (Conlin and Stirrat 2008). Ensuring the operability of the new activity 
requires a good understanding of the financial and human resources available, and 
reiterates the need for capacity development (Folke et al. 2002). Mainstreaming is not a 
once-off exercise, but requires ongoing engagement and support from mainstreaming 
entities and should be viewed as a long term strategy (UNDP-UNEP 2009). Monitoring of the 
impact of a mainstreaming initiative assists in providing a feedback loop, as the 
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effectiveness of an initiative or process can be evaluated and re-designed if its impact is not 
sufficient (Ijeoma 2010). This re-emphasises the flexible approach required for effective 
mainstreaming that allows for learning by doing (UNDP-UNEP 2009)  
2.2.3 Determining the effectiveness of environmental mainstreaming 
Dalal-Clayton and Bass (2009) define “Environmental mainstreaming’ [as] the informed 
inclusion of relevant environmental concerns into the decisions of institutions that drive 
national, local and sectoral development policy, rules, plans, investment and action.” They 
also identified that the main challenge to successful environmental mainstreaming was the 
lack of coordinated governance, as indicated in Figure 8, as the basis for sustainable 
development in South Africa. Many government departments and private corporations have 
previously viewed environmental degradation as an externality (i.e. they do not bear the cost 
of degradation) and therefore biodiversity and environmental integrity were not previously 
valued. As such, governance frameworks were/are not geared towards viewing biodiversity 
as a priority (Furter 2003). In developing countries such as South Africa, the focus may be 
first on economic growth and social upliftment to reverse the legacy of colonialism (in the 
South African context – apartheid) before consideration of environmental impacts can be 
tabled (Ferris 2010). An environmental mainstreaming approach should therefore follow the 
steps outlined in Figure 9 to identify entry points that make the case for biodiversity 
consideration at all levels, to integrate environmental issues into all levels of policy and 
decision-making.  
The core principles for effective mainstreaming have been identified by Dalal-Clayton and 
Bass (2009) as: 
 
a. Leadership – the mobilisation and creation of political will, engaging with ‘champions’; 
b. Integration – where environment and development approaches are integrated; 
c. Key sectors – a strong focus on economic sectors;  
d. Dialogue – a wide range of means for making voices heard and for cooperation; 
e. Ownership – mainstreaming process managed by the country or locality in question; 
f. Subsidiarity – decisions taken at the lowest possible level of public authority; 
g. Use mainstream processes – existing analytical/planning process where possible; 
h. Transparency and accountability – information on issues, decisions made and reasons. 
 
Measuring the effectiveness of environmental mainstreaming initiatives can be assessed 
using qualitative and quantitative means as it has aspects of changing attitudes of decision-
makers on one hand (e.g. inclusion of sensitive ecosystems in planning) that should be 
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reflected in specific and measurable outcomes (e.g. the increase in budget allocation for 
ecosystem rehabilitation efforts) on the other. From the perspective of environmental 
managers and practitioners, the preferred outcome of decision-making is that no degradation 
of ecosystems is allowed (Chothia 2010) which would translate to zero net loss of 
biodiversity over a certain period, but this is clearly not in line with the aims of sustainable 
development which seeks to maintain ecosystem services and function, not ecosystem 
pristineness. Therefore other metrics need to be used to assess the effectiveness of 
environmental mainstreaming. 
Environmental mainstreaming requires continuous monitoring and evaluation to ensure its 
effectiveness. This allows for a knowledge feedback loop that enables adaptive and flexible 
approaches. Effectiveness can be measured by assessing if all the necessary processes of 
mainstreaming have been followed (as laid out under section 2.2.2 Components of 
Mainstreaming) and whether the principles of effective mainstreaming have been adhered 
to. The next step is identifying the outcomes and determining if they are in line with the 
objectives and goals of the specific mainstreaming strategy. Criteria and indicators for 
environmental mainstreaming that assist monitoring and improvement therefore, need to be 
developed. These should be based on specific processes or outcomes, and not on the 
completion of products.  
Useful indicators for determining the effectiveness of mainstreaming of poverty-environment 
linkages were put forward by the UNDP-UNEP (2009) and have been adapted for the 
environmental sector here: 
1. Inclusion of environmental imperatives in national development and resource-use 
strategies. 
2. Strengthened capacity within finance/planning ministries as well as environmental 
agencies to integrate environment into budget decision-making, sector strategies and 
implementation programmes. 
3. Inclusion of environmental imperatives in sector planning and implementation strategies. 
4. Strengthened capacity in key sector ministries to include environmental sustainability 
into their strategies. 
5. Widened involvement of stakeholders in making the case for the importance of 
environment to growth and poverty reduction. 
6. Improved domestic resource mobilization for investments. 
7. Increased donor contributions to country-level environmentally sustainable investment. 
8. Improved livelihoods and access to environmental and natural resources for the poor 
that are in-line with sustainable resource use. 
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Dalal-Clayton and Bass (2009) also presented an adapted example of an indicator tool from 
the UNDP (2005) to assess the effectiveness of drylands mainstreaming (See Box 1).  
Box 1: Example of criteria to be scored in an assessment of effectiveness of mainstreaming 
(adapted from Dalal-Clayton and Bass 2009).  
Criteria Evaluation Questions 
1. Political leadership How supportive is political leadership on environmental issues? 
Do key individuals in government hold environmental responsibilities? 
2. Institutional 
commitment 
Are there institutions specifically mandated for environmental management? 
Are they committed to environmental mainstreaming? 
Are the institutions responsible for planning and finance equally committed to 
environmental mainstreaming? 
Are institutions orienting their staff to adopt a mainstreaming culture? 
Does government increasingly finance mainstreaming processes? 
3. Coordination Is there an institution that coordinates environmental mainstreaming? 
Is it well staffed, with technical backstopping? 
Are there sub-committees, sector working groups or task forces on environmental 
mainstreaming? 
Have they been successful in advocating for environmental issues? 
4. Participation Is planning done in a participatory manner? 
Do the direct beneficiaries participate? 
Is there a plan to cost-effectively manage the participatory/consultative processes? 
5. Communication 
reporting 
Are there good and regular communication links among the institutions and groups 
involved in mainstreaming? 
Is there sharing of information on mainstreaming practices? 
Is the media used to disseminate emerging good practices? 
6. Guidance training Are staff trained before they undertake mainstreaming? 
Are they guided by experts knowledgeable in mainstreaming? 
Are guidelines available to the staff? 
7. Awareness raising Are all staff in the organisation(s) that lead mainstreaming initiative(s) made aware 
of its importance and steps? 
What about the general public? 
Are awareness campaigns conducted for the political leadership? 
8. Approval/ 
Assessment 
Is the assessment of likely impacts made? 
Is the assessment of potential developmental opportunities from natural resources 
also made? 
Are the environmental, economic and social challenges of exploiting particular 
resources or development in areas articulated? 
9. Mainstreaming 
tools 
Are tools for mainstreaming available? 
Are they being followed? 
Is training made available for the users? 
10. National/local 
sustainability 
Are there national and local (e.g. district) sustainability strategies or environment 
plans? 
11. Target objectives Have baselines indicators/benchmarks to mainstreaming been created? 
Have objectives been set very clearly? 
Are target indicators reflected in the respective planning frameworks? 
12. Allocation of 
spending and 
actual funding 
Are the plans made linked to the budgeting framework or other funding 
mechanisms? 
Are approved budgets actually spent? 
Are public expenditure tracking surveys regularly conducted? 
13. Monitoring Does the monitoring framework include monitoring of mainstreamed issues? 
Are the mainstreamed issues sufficiently reported upon? 
Is there a culture to share the TOR for hiring consultants to review mainstreaming 
well in advance? 
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2.2.4 Focus of the Current Study 
The focus of this study is to assess aspect 8 and 9 of the criteria tool (Box 1) which focuses 
on the assessment process and availability and use of mainstreaming tools respectively. The 
tools are discussed in section 2.4.3 Integrated Environmental Management. This study 
presents an opportunity to assess the uptake of new information as a means of monitoring 
the assimilation of information by EAPs and specialist study consultants. Monitoring of 
upskilling or capacity development of EAPs and specialists in conjunction with decision-
makers is a key step in the monitoring and evaluation aspect of mainstreaming as many high 
level officials were trained at a time where issues such as environmental imperatives were 
given little attention (Dalal-Clayton and Bass 2009), and this is especially true in the marine 
environment. The results of this study will also assist in identifying how well some of the 
aspects and principles of effective mainstreaming have been implemented and provide some 
insight into revising the current mainstreaming strategy to mainstream marine biodiversity 
information if need be. 
The long history of sustainable development has had a marked impact on the current 
development goals of South Africa. Unfortunately the need for economic growth and social 
upliftment within the South African context has resulted in actions that are not always in-line 
with the objectives of sustainable development. This could be attributed to the lack of 
understanding of officials and decision-makers on environmental issues, as most of these 
officials may have been trained in their respective fields when these issues were not a 
matter of concern. There is, therefore, a need for effective environmental mainstreaming into 
sectors that have an impact on biodiversity, but not necessarily a responsibility to ensure 
good biodiversity management. The South African government recognised that good 
governance is the key to implementing planning and development that meets the objectives 
of sustainable development (DEAT 2008). South Africa has very good environmental 
legislation that was formulated after the disbandment of the apartheid regime (DEAT 2007). 
However, much of the legislation governing the marine environment is very new and an 
overview of this legislation is needed to understand the constraints to a collaborative and 
integrated sustainable development strategy for the marine environment. 
2.3 South Africa’s Environmental Right 
In 1994, South Africa embarked on a new dispensation that saw the repealing of several 
laws that were instituted during the apartheid regime which began with the publication of the 
Constitution of the Republic of South Africa (RSA 1996). Under the Bill of Rights (Chapter 2 
of the Constitution) section 24 states: 
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24 Everyone has the right  
a. to an environment that is not harmful to their health or well-being; and 
b. to have the environment protected, for the benefit of present and future generations, 
through reasonable legislative and other measures that 
i. prevent pollution and ecological degradation; 
ii. promote conservation; and 
iii. secure ecologically sustainable development and use of natural resources 
while promoting justifiable economic and social development. 
The inclusion of an environmental right into the Bill of Rights saw the promulgation of several 
new acts as well as amendments to existing acts to give action to this right. Those directly 
relevant to the marine environment are listed in Table 2. It should be noted, however, that 
this is by no means exhaustive as many laws focussed on land-based activities have 
implications for marine biodiversity management in the coastal and offshore environments. 
Table 2: Environmental laws for the marine environment. 
Name of Act Name of Act 
National Environmental Management Act 1998 National Environmental Management: 
Biodiversity 2004 
National Environmental Management: Integrated 
Coastal Management Act 2008 
Marine Living Resources Act 1998 
Spatial Planning and Land Use Management Act, 
2013 
Admiralty Jurisdiction Regulation Act 1983 
Carriage Of Goods By Sea Act 1986 Dumping At Sea Control Act 
Marine Pollution (Control And Civil Liability) Act, 
1981 
Marine Pollution (Intervention) Act 1987 
Marine Pollution (Prevention Of Pollution From 
Ships) Act 1986 
Marine Traffic Act 1981 
Maritime Zones Act, 1994. Merchant Shipping (International Oil Pollution 
Compensation Fund) Act 2013 
Merchant Shipping (Civil Liability Convention) Act 
2013 
Merchant Shipping (Safe Container Conv) Act 
2011 
South African Maritime Safety Authority Act 1998 Prevention and Combating of Pollution of the 
Sea by Oil Amendment Act 1990. 
Seals and Seabirds Act 1973 Wreck And Salvage, 1996 
Disaster Management Act 2002 Environment Conservation Act 1989 
South African Maritime And Aeronautical Search 
And Rescue Act 2002 
 
 
A clear aim of the new dispensation post- 1994 was to reverse environmental racism, which 
included the forced removal of indigenous people to make way for white only settlements, as 
well as to establish environmental conservation areas (Khan 2002). This has led to the 
perception of non-white South Africans that conservation is a concern of the privileged, and 
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therefore at odds with redressing the past inequities of the apartheid regime (Glazewski 
1993). This may be one reason behind the inclusion of the idea that sustainable 
development should promote “justifiable economic and social development” under Section 
24 (b)(iii) of the Constitution. No legal definition for “justifiable” is presented in the 
Constitution or any of the laws related to biodiversity or environmental management, 
reiterating the dependence of sustainable development implementation on the prevailing 
mainstream opinion of what constitutes justified environmental degradation in order to 
achieve economic and social development. It could be argued that this clause is in direct 
conflict with 24(b)(i) which calls for the prevention of ecological degradation. However, 
“ecological degradation” is also not defined in any of the legislation, and therefore can also 
be viewed as a pragmatic assumption based on the prevailing thought around acceptable 
and unacceptable forms of environmental modification, resource use and/or biodiversity loss.  
Although many other pieces of legislation also form part of this legislative environment, the 
focus of this study will be restricted to the NEMA and Mineral and Petroleum Resources 
Development Act (MPRDA) (RSA 2002) as they form the primary regulatory regime related 
to marine biodiversity, mining and impact assessment. 
2.4 Marine Environmental Legislation 
Sustainable development and environmental management go hand-in-hand. It is, therefore, 
important to consider how these interrelated ideals have been incorporated into the 
legislative framework for the marine and coastal environment and how they contribute, or 
not, to good environmental management practice within the marine petroleum sector. 
2.4.1 National Environmental Management Act 
NEMA was promulgated in 1998 and came into effect in November of that year. This act 
gives effect to the environmental right across all environments and is the central piece of 
legislation related to mainstreaming of the environment into planning and management 
across all sectors, and provides the legal definition for sustainable development. Under 
Chapter 1: National Environmental Management Principles of the act, section 2 (RSA 1998) 
states “Environmental management must place people and their needs at the forefront of its 
concern, and serve their physical, psychological, developmental, cultural and social interests 
equitably.” However, in the very next section it states “3. Development must be socially, 
environmentally and economically sustainable.” These two clauses at face value to do not 
seem contradictory, but it must be acknowledged that a framework that has such a strong 
anthropocentric emphasis would lend itself to a development agenda that is focussed on the 
short-term needs of the current generation, and therefore equal weighting of the 
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environmental imperatives versus social and economic ones is unlikely (Scholtz 2005). This 
is evidenced by the Act’s definition of best practicable environmental option - "the option 
that provides the most benefit or causes the least damage to the environment as a whole, at 
a cost acceptable to society, in the long term as well as in the short term” (RSA 1998). In 
light of the perceived economic and social benefits of mining (Mbatha and Wynberg 2014) it 
is crucial that the cost of environmental degradation is well understood when determining 
what can be considered acceptable and unacceptable impacts of activities on biodiversity in 
relation to the well-being of future generations if sustainable development is to be ensured 
(Weiss 1992, Anstee-Wedderburn 2014).  
NEMA does attempt to balance the need for benefits to the current generation with potential 
and/or future benefits to coming generations by outlining the principles for how decision-
making for sustainable development should be carried out. Section 4 of Chapter 2 of the Act 
outlines considerations that should be included in the following subsections: 
(4) (a) Sustainable development requires the consideration of all relevant factors including 
the following:  
(i) That the disturbance of ecosystems and loss of biological diversity are avoided, or, 
where they cannot be altogether avoided, are minimised and remedied;  
(ii) that pollution and degradation of the environment are avoided, or, where they cannot 
be altogether avoided, are minimised and remedied; […] 
(v) that the use and exploitation of non-renewable natural resources is responsible and 
equitable, and takes into account the consequences of the depletion of the resource; 
[…]  
(vii) that a risk-averse and cautious approach is applied, which takes into account the 
limits of current knowledge about the consequences of decisions and actions; 
From the wording of this section, it appears that the preferred course of action should be to 
avoid environmental damage, but where this is unavoidable, mitigation is a legal 
requirement. This section also introduces the concept of the precautionary principle (Section 
4(a)(vii)) as a means of mitigation before damage to the environment is allowed (Sheng et al. 
2015, COMEST 2005, Hey 1993). Carter (2001) aptly stated that “[t]he problem of 
uncertainty is exacerbated by the irreversibility of many environmental problems”.  
Knowledge of the environment that is being impacted upon is therefore required to enable 
proper assessment of potential environmental damage and appropriate mitigation. The Act 
instructs the Minister of Environmental Affairs to produce an Environment Outlook Report 
(Section 16) that provides information on the condition of the environment and its natural 
resources to allow for informed decision-making (DEAT 2008). The most recent report is 
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
46 
called Life: The State of South Africa’s Biodiversity 2012 (SANBI 2013), and is based on the 
results of the National Biodiversity Assessment 2011 (Driver et al. 2012) which was 
developed by the SANBI (see Chapter 4 for further discussion). The National Environmental 
Management: Biodiversity Act (RSA 2004) forms part of the NEMA series and provides the 
mandate for the SANBI to conduct research and develop knowledge on the South African 
environment, as well as to report and monitor the state of the ecological estate to facilitate 
informed decision-making in support of sustainable development.  
Environmental information is an integral part of informed decision-making as the basis for 
ensuring appropriate management of biodiversity and resources. As mentioned in Chapter 3, 
existing biodiversity information for the marine environment, albeit limited in detail for some 
deep-sea offshore ecosystems, provides a robust backdrop for decision-making. The way in 
which this information should be used is presented in NEMA under Chapter 5: Integrated 
Environmental Management and is discussed in further detail in section 2.4.3 below. Section 
24 of the NEMA refers to the legal instrument (Environmental Authorisation) that must be 
obtained for permission to initiate any action, such as those associated with mining, that is 
listed in the government gazette as having an impact on the environment (RSA 1998). 
Mining is managed under the MPRDA and there is a reciprocal referencing relationship 
between that and NEMA. The role of the MPRDA in contributing to sustainable development 
and its contribution to environmental management is outlined in the following sub-section. 
2.4.2 Mineral and Petroleum Resources Development Act 
The MPRDA gives effect to the Right of Equality as set out in Section 9 of the Constitution. 
The main aim of the MPRDA is to ensure that benefits of mineral and petroleum resources 
support sustainable development through economic growth and social development that 
allows for redress of injustices of the apartheid regime by enabling previously disadvantaged 
groups to access the sector (Cawood 2004, April 2012). Section 100(2)(a) specifically calls 
for the development of a mining charter that will set timelines and targets to ensure 
transformation at all levels of the sector to provide access for previously disadvantaged 
groups. The resulting South African Mining Charter (RSA 2010a) does however make 
specific reference to the obligation of mining companies to “implement environmental 
management systems that focus on continuous improvement to review, prevent, mitigate 
adverse environmental impact” and to carry out continuous rehabilitation in areas that have 
ongoing mining activities taking place.  
The MPRDA was promulgated after the NEMA, and as such the Act has incorporated 
aspects of the NEMA definition for sustainable development into the one put forward in the 
Act – “the integration of social, economic and environmental factors into planning, 
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implementation and decision making so as to ensure that mineral and petroleum resources 
development serves present and future generations.” The Act also gives effect to the 
Environmental Right (Section 24 of the Constitution) in Section 2(h) which states that 
government should ensure that “resources are developed in an orderly and ecologically 
sustainable manner while promoting justifiable social and economic development”. This 
sentiment is repeated in Section 3(3): “The Minister must ensure the sustainable 
development of South Africa's mineral and petroleum resources within a framework of 
national environmental policy, norms and standards while promoting economic and social 
development.” In light of the strong economic and social objectives of the MPRDA (Cawood 
2004), the term “justifiable” in relation to environmental impacts once again lends itself to the 
subjective nature of the decision-making process and the importance of sound biodiversity 
information to support said process. 
Section 16 of the MPRDA states that anyone applying for a prospecting licence must submit 
an application for an environmental authorisation and follow the procedure laid out in 
Chapter 5 (Integrated Environmental Management) of the NEMA. Mining is therefore subject 
to the Integrated Environmental Management framework laid out in the following section. 
2.4.3 Integrated Environmental Management 
Chapter 5 of NEMA sets out to promote the use of appropriate tools to ensure that the 
principles of sustainable development are incorporated in planning and development. The 
general objectives of Integrated Environmental Management under NEMA section 23(2) 
include: 
(b) identify, predict and evaluate the actual and potential impact on the environment, socio-
economic conditions and cultural heritage, the risks and consequences and alternatives 
and options for mitigation of activities, with a view to minimising negative impacts, 
maximising benefits, and promoting compliance with the principles of environmental 
management set out in section 2;  
(c) ensure that the effects of activities on the environment receive adequate consideration 
before actions are taken in connection with them; […] 
(e) ensure the consideration of environmental attributes in management and decision-
making which may have a significant effect on the environment:… 
Integrated Environmental Management is therefore a toolbox that provides the framework for 
the process and procedures around ensuring sustainable development (Figure 10), with 
impact assessments as the main tools put forward. Impact assessments are used to 
measure the positive and negative effects of an action or inaction. Many forms of impact 
assessments exist that are able to contribute to achieving sustainable development as laid 
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out by Griggs et al. (2013). These include Social Impact Assessments that assess the 
impact an activity or project will have on the affected communities (Moon 2007), Life-Cycle 
Assessments that assess all aspects (i.e. inputs and outputs) of an activity throughout its 
life-cycle (DEAT 2004a), Cumulative Effects Assessments that use a systematic approach to 
determine all possible effects of an activity in a holistic manner, as well as EIAs. A powerful 
assessment tool, Strategic Environmental Assessments (SEA), can be used to assess the 
impacts of a policy, programme or project and can be used prior, during or after a decision 
has been taken (DEAT 2004b). The strength of SEA is that although the area of interest may 
be geographically defined, inputs for and implications of decision-making may extend 
outside of the area and address all aspects such as social, environmental and economic. In 
South Africa only regulations for EIAs have been gazetted, making it the only legal tool 
available to assess environmental impacts of a site-specific project (DEAT 2004b). 
 
Figure 10: Commonly used tools in the Integrated Environmental Management toolbox (adapted from 
DEAT 2004) 
The EIA is a systematic process to identify potential positive and negative impacts on the 
environment including the biophysical, socio-economic, and/or cultural impacts associated 
with a proposed activity, as well as to suggest alternatives to the project being proposed or 
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identify alternative areas where the project would be more suitable. It provides an 
opportunity for informed decision-making for authorities, planners and developers, as well as 
allowing local communities and stakeholders the opportunity to raise their concerns 
regarding the proposed activity. The use of EIA in the marine environment has followed the 
standards and protocols applied in the terrestrial realm (Figure 11).  
As shown in Figure 11, public participation is an integral part of the EIA framework. The 
Department of Agriculture, Forestry and Fisheries is one of the most powerful stakeholders 
outside of the mining sector that has the ability to influence whether or not a mining activity 
takes place. Mining activities that pose a threat to economically important fished species are 
faced with heavy opposition both from the private and governmental wings of the fisheries 
sector, and therefore the fisheries sector is a key interested and affected party to be 
consulted (Atkinson and Sink 2008). The principles of the Marine Living Resources Act 
(MLRA) (RSA 1998b) that guide fisheries management in South Africa are complementary to 
sustainable development within the Brundtland definition, as the Act sets out to protect 
marine resources from overexploitation through sustainable use and development within the 
fishing sector (RSA 1998b). This is complemented by the Small Scale Fisheries Policy 
(DAFF 2012) which sets out to improve access of previously disadvantaged groups to 
marine living resources. These mirror the goals of the MPRDA as laid out in section 2.4.2.  
Most importantly, it should be noted that all of South Africa’s existing MPAs were declared 
under the MLRA. This has made it the key piece of legislation in marine biodiversity 
protection in the past, albeit with a fisheries management focus, before MPAs were moved 
to the National Environmental Management: Protected Areas Act (RSA 2014b). At present, 
the fisheries sector exerts the greatest pressure on the marine environment of South Africa 
(Sink et al. 2012a), with trawling having the most impact on the physical environment. This 
sector, however, is not subject to the EIA framework, and unlike mining is not strictly 
prohibited in marine protected areas (RSA 2003). Under the new development goals of 
South Africa, there is a growing concern within the fishing sector that the long term 
sustainability of industrialised fisheries could be jeopardised by inappropriate mining activity 
in the offshore environment (Dr Johann Augustyn - Secretary at the SA Deepsea Trawling 
Industry Association, pers. comm.). The assessment of impacts on the fishing sector is an 
important focus in marine mining EIAs. 
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Figure 11: Flowchart depicting the basic elements in good EIA practice (ELAW 2010)  
Unfortunately, the trend in developing countries such as South Africa is that of an over-
reliance on EIAs to ensure environmental consideration and sustainable development 
(Rossouw et al. 2003). This has not been successful as inappropriate developments and 
activities have continued to cause environmental degradation, with mining identified as one 
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of the key drivers of habitat alteration and degradation in South Africa for the terrestrial, 
freshwater and estuarine environments (Driver et al. 2012). For EIAs to effectively contribute 
to achieving sustainable development goals, they need to demonstrate efficiency in 
identifying areas and actions that can contribute to poverty alleviation, employment creation, 
improved economic development as well as biodiversity management. These are lofty ideals 
that are not easy to achieve, and reiterate the potential for beliefs and politics to influence 
decision-making. A paradigm shift, both in biodiversity assessment and in decision-making, 
is essential for EIA to address and integrate the main pillars of sustainable development i.e. 
economic, political, social, ecological and physical sustainability (Weaver, 2003). It is also 
necessary for EIAs to be used more strategically to avoid the pitfalls of environmental “death 
by a thousand cuts”, as the focus is currently on single decisions with little attention paid to 
their cumulative impacts (Glazewski and Haward 2005). 
One of the major challenges of Integrated Environmental Management implementation and 
consideration of environmental management (specifically in relation to alternatives) within 
mining is that mining can only take place where the resources are found (Strydom and King 
2005). This suggests that practical implementation of sustainable development as it relates 
to section 24 (b)(i) in the Constitution (i.e. the avoidance of ecological degradation) within 
mining is only achievable when there are demarcated, legislated areas that are not open or 
available to be put under prospecting and exploration lease applications. Currently only 
marine protected areas are legally exempt from mining activities (RSA 2003) with the 
implication that all other areas, irrespective of biodiversity value, are vulnerable to mining 
impacts should a resource be found. Although section 49 in the MPRDA allows the Minister 
of Mineral Resources to declare “no go” areas for all mining activities based on their 
strategic importance to the country, this clause has never been used with little evidence that 
it will be utilised in the near future, as evidenced by the expansion of prospecting licences 
shown in Figure 4. 
As a result, under NEMA 24N(1a) where an EIA has been identified as the tool for informing 
decision-making, the applicant is required to submit an Environmental Management 
Programme (EMP) to the competent authority before a decision to grant an environmental 
authorisation can be taken. NEMA 24N states that an EMP must include “information on any 
proposed management, mitigation, protection or remedial measures that will be undertaken 
to address the environmental impacts that have been identified in a report contemplated in 
subsection 24N(1A)”. EMPs therefore are focussed on mitigation of impacts on the affected 
area but are not barred from including mitigation recommendations to avoid certain 
areas/ecosystems within the lease area that are particularly sensitive, have a high 
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biodiversity value or are considered threatened where identified. The regulations for EIAs 
(RSA 2010b) give clear guidance under regulation 33 that the contents of an EMP must 
comply with NEMA 24N and must include “(d) a description of the environment that may be 
affected by the activity and the manner in which the physical, biological, social, economic 
and cultural aspects of the environment may be affected by the proposed activity”. This 
reiterates the importance of current and site-specific biodiversity information in the decision-
making process.  
Sustainability and sustainable development in the marine environment is hampered by the 
inaccessibility of some deep sea ecosystems which limits the ability to carry out independent 
biodiversity research and monitoring, resulting in many past and present projects having to 
piggy-back on other initiatives of other industries (Atkinson 2013, Sink et al. 2010). The 
effects of activities are not easily studied and are very expensive to measure, as many of the 
large commercial activities take place offshore at depths greater than 500m (Sink et al. 
2012b). A consideration that is unique to the offshore systems is that because of the 3-
dimensional nature of the marine environment, multiple users engaged in very different 
activities can occupy the same space thus resulting in additive impacts. Planning in the 
marine and coastal environment is also fragmented, with very little appropriate governance 
frameworks in place to ensure collaboration and information sharing, although legislation is 
under development as indicated by South Africa’s emerging Oceans Policy (RSA 2014c) to 
rectify this but is in the early phases of the lengthy implementation process. In the interim, it 
would seem that South Africa suffers from the same challenges as Asian countries, as 
discussed by Alshuwaikhat (2005), with insufficient capacity, experience and resources to 
implement EIAs properly within the marine environment. 
The ability of scientific knowledge to impact on decision-making is based on its use and 
application to specific projects or assessments. One of the main documents that are used in 
the EIA process to ensure good environmental practice is the EMP. The purpose of this 
document is to provide the Environmental Impact Reviewer with all the necessary 
information on the affected environment where the proposed activity will take place, the 
project and its proposed timelines, other sectors that may be affected by the activities and 
how the applicant plans to mitigate negative impacts that may arise. This information is used 
by the reviewer to make recommendations to the Minister on whether a right should be 
granted or denied and therefore plays a critical role in decision-making and environmental 
management. 
Southalan (2012) describes the problem with EIAs very succinctly: “At the exploration stage, 
when it is uncertain whether mining will occur, a company will not want to devote the time 
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and resources needed to meet all the environmental requirements for a mining operation 
(because it is unlikely a feasible deposit will be found). However, there is a dilemma. 
Industry will not want exploration rights which do not guarantee mining rights when a deposit 
is found, but a government will not want to grant mineral rights over an area without 
assurance that any activity under these rights will meet minimum environmental standards.” 
If Southalan is correct, it implies that EIAs will be insufficient in providing the necessary 
information for informed decision-making as applicants will appoint the consultant that 
requests the lowest fees – this in turn implies that the appointed consultant, having a limited 
budget to work with, will not invest as much of his/her time to the project and provide only 
that which is required under the regulations and thus would potentially be underreporting. If 
this theory were true then the logical assumption is that EIAs would not serve the objectives 
of sustainable development as they would contain insufficient information. This theory is 
extremely alarming when viewed in conjunction with the lack of alternatives that is inherently 
part of the mining sector, and emphasises the role that biodiversity products and tools have 
to play in ensuring appropriate environmental consideration.  
A recent addition to NEMA under Chapter 5 is the inclusion of mainstreaming under section 
23A. This section provides that the Minister of Environmental Affairs may engage any sector 
to promote the voluntary use of sector-based instruments (e.g. guidelines) that facilitate 
integration of environmental consideration into decision-making to support sustainable 
development. This amendment came into effect on the 18 December 2014 and may provide 
for an opportunity going forward for organisations such as SANBI to liaise with the 
Environmental Affairs and Mineral Resource Ministries to facilitate the mainstreaming of its 
products into the petroleum sector so as to improve the information available to assist with 
decision-making which would in turn strengthen the conditions included in environmental 
authorisations. Some provincial governments have already taken steps to improve EIAs 
through guidelines for the selection and inclusion of specialists, e.g. Guideline for involving 
biodiversity specialists in EIA processes (Brownlie 2005). 
2.4.4 Mineral Rights and Environmental Authorisation: 
Mining exploration and lease area licences are administrated by the Department of Mineral 
Resources (DMR). Prior to the 2008 and 2009 amendments to both the NEMA and the 
MPRDA, an environmental authorisation was also required from the Department of 
Environmental Affairs (DEA) to commence any listed mining-related activity. This meant that 
a dual application process had to be followed. This resulted in a contentious relationship 
between the DMR and DEA as to the management of the environment within the mining 
sector which has been fuelled by the historical perception that the DEA is subservient to 
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
54 
other, more economically-focussed departments. This can be attributed to the legislation that 
was in place prior to the promulgation of NEMA, as section 2(a) of the Environmental 
Conservation Act of 1989 stated that the Minister of Environmental Affairs could only act with 
the permission of other government departments whose interests may be affected 
(Lumby 2010).  
Currently reviews of EMPs are undertaken through the Petroleum Agency SA and the 
issuing of environmental authorisation undertaken within the DMR for the petroleum sector. 
The practical implementation of the MPRDA and NEMA regarding the management of the 
environment has been hampered by the tussle between the respective departments 
regarding the legal mandate to ensure environmental management within the mining sector 
(Naidoo 2014). This has resulted in amendments to NEMA and MPRDA in 2008 and 2009 
(Humby 2009). The amendments that came into effect on the 7 June 2013 brought about the 
following changes (Wentzel 2013): 
 Regional managers were no longer allowed to accept prospecting or production 
applications if an application (regardless of whether a decision had been taken) by 
another applicant had already been lodged for the same or overlapping area within a 
specific mining sector, thus minimising the number of applications per area for the same 
minerals and therefore potential cumulative impacts; 
 BEE compliance was made compulsory and no longer a discretionary aspect of the 
application, and was retrospectively imposed on existing or old rights to improve and 
fast-track the transformation of the sector; 
 Eighteen (18) months after the date of promulgation of the Amendment Act applicants 
would be required to submit applications for any aspect of mining activity along with 
applications for an environmental authorisation simultaneously, with the Minister of DMR 
as the competent authority for issuing environmental authorisations and the Minister of 
Water and Environmental Affairs the competent authority in dealing with appeals. This 
was to reduce the administrative burden on applicants as well as to facilitate co-
operative governance between the two departments. 
The One Environmental System was implemented on 8 December 2014 with the gazetting of 
new regulations for EIAs under NEMA (RSA 2014d). Under the new regulations, the Minister 
of DMR remains the competent authority for issuing of environmental authorisations for 
mining whilst also having the authority to issue waste management licences. The DEA 
remains the appeals authority. The DMR may only issue an environmental authorisation for 
mining activities, including exploration, if the applicant is in compliance with NEMA section 
24P(1) which refers to prescribed financial provisions for remediation of negative impacts. 
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Government has made every effort to ensure that applicants and consultants are aware of 
the legislative and administrative requirements to ensure that mining is properly funded and 
environmental rehabilitation is incorporated in the management plan through the publication 
of the Guidelines for Mining Work Programme (DMR 2011) and refers to the requirements 
laid out in the EIA regulations (RSA 2014d). However, these regulations do not provide 
appropriate guidelines for the inclusion of biodiversity information and are not suitable for 
consideration in the marine environment due to their terrestrial bias (e.g. Appendix 3 of the 
EIA regulations that lays out the contents of an EIA report refers to “properties” and “farm 
land”) resulting in a gap in appropriate management of offshore environments. In light of the 
revised authorisation scheme discussed above and the lack of suitable guidelines for the 
marine environment, the role of environmental information early in the mining application 
process is highlighted. 
2.5 Conclusion: 
South Africa has strong sustainable development policy which is evidenced by its 
incorporation into legislation across various sectors. Unfortunately the over-reliance on EIA 
as the only legislated tool for ensuring environmental management in the mining sector has 
resulted in a gap in strategic national development planning and environmental 
management. This is exacerbated by the coastal bias of the South Africa’s MPA network and 
the lack of implementation of “no go” areas in the mining sector. The role of environmental 
information early in the project planning phase is therefore critical in ensuring that 
environmental considerations for areas of high biodiversity concern are incorporated into 
planning. Information on marine biodiversity has been developed by the SANBI to address 
this need in development planning and EIA and is discussed in the following chapter. 
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3 CHAPTER 3: MARINE BIODIVERSITY INFORMATION IN SOUTH 
AFRICA AND ITS USE IN IMPACT ASSESSMENT 
This chapter provides information on the nature of biodiversity plans and assessments as 
sources of information designed to feed into the decision-making process to enable 
sustainable development and good biodiversity management. Specific attention is paid to the 
Offshore Marine Protected Areas Project (OMPA) as the first national marine conservation 
plan for South Africa, the National Spatial Biodiversity Assessment 2004, and the National 
Biodiversity Assessment 2011. This chapter also provides a case study on a seabed mining 
EMP to illustrate the appropriate use of these products in formulating mitigation measures 
during an EIA, where the area of interest coincides with sensitive or threatened biodiversity 
features. 
3.1 Biodiversity Assessments 
3.1.1 What are biodiversity assessments? 
Agenda 21 (introduced in the previous chapter under Introduction to Sustainable 
Development:) outlines the action plan for implementation of sustainable development. The 
most relevant chapters concerning the marine and coastal environment are Chapter 15 
“Conservation of Biological Diversity” and Chapter 17 “Protection of the oceans, all kinds of 
seas, including enclosed and semi-enclosed seas, and coastal areas and the protection, 
rational use and development of their living resources”. In these chapters, objectives are laid 
out for the appropriate management of resources and environmental condition, as well as 
increased protection for this environment and associated species by the identification of 
pressures on the environment and their impacts through national biodiversity assessments. 
Biodiversity Assessments are therefore tools used to inventory and evaluate the state of 
biodiversity (Slootweg 2005). These can be carried out on all environments, at various 
scales and geographic limits, and can include assessments on species, habitats and/or 
ecosystems and their services to humanity (Lebel et al. 2015, EHP 2014, Scholes et al 
2013). Many assessments have been carried out internationally at differing scales (DEFRA 
2014, Edwards et al. 2014, Frélichová 2014, Karnauskas 2013, NOAA 2012, Canada 2010). 
In South Africa, the NEMA: Biodiversity Act (RSA 2004) mandates that the SANBI carry out 
a national biodiversity assessment to provide the spatial input for the National Biodiversity 
Strategic Action Plan (NBSAP) which is a requisite of the CBD Convention (Driver 2005). 
The NBSAP should provide the overall framework for national implementation of the three 
objectives of the CBD Convention, through action for the conservation and sustainable use 
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of biodiversity and the equitable sharing of benefits arising from the utilisation resources and 
is expected to underpin the national sustainable development strategy (Prip et al. 2010). The 
mechanism by which this is accomplished is illustrated in Figure 12.  
 
Figure 12: Basic steps of biodiversity planning and its relationship to the planning tools: a cyclical and 
adaptive process (IUCN, UNEP and WRI, 1995) 
The South African biodiversity assessment provides information on ecosystem protection 
level and threat status for terrestrial, freshwater, estuarine and marine environments. 
Protection level provides information on the proportion of an ecosystem or habitat type that 
is formerly protected within a protected area recognised in the National Environmental 
Management: Protected Areas Act (Driver et al. 2012). Ecosystem types are categorised as 
not protected, poorly protected, moderately protected or well protected, based on the 
proportion of each ecosystem type that occurs within a protected area. Threat status level 
provides information on the proportion of an ecosystem or habitat type that has lost most of 
its extent or lost aspects of its structure or function relative to a series of thresholds, which in 
turn may affect its ability to provide ecosystem services (Driver et al 2012). Ecosystem types 
are categorised as critically endangered (CR), endangered (EN), vulnerable (VU) or least 
threatened (LT), based on the proportion of each ecosystem type that remains in good 
ecological condition relative to a series of thresholds. These documents therefore provide 
crucial information to decision-makers and biodiversity managers for biodiversity 
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management. South Africa is one of very few countries to have carried out national 
ecosystem threat status analyses using target thresholds. 
3.1.2 The National Spatial Biodiversity Assessment 2004 
The first national assessment for South Africa’s biodiversity was completed in 2005 and 
reported the status of biodiversity using data from 2004 (Driver et al. 2005). The assessment 
was comprised of multiple documents: a Summary Report (Driver et al. 2005) and four 
technical reports, one for each of the different environmental realms – Terrestrial (Rouget et 
al. 2004), Freshwater (Nel et al. 2004), Estuarine (Turpie 2004) and Marine (Lombard et al. 
2005). Prior to the work undertaken for this thesis, the success of mainstreaming was only 
examined for the terrestrial component. This was done using anecdotal evidence and 
suggested good uptake of the terrestrial ecosystem threat status map in the EIA sector 
(Reyers et al. 2007). 
3.1.3 The NSBA 2004 Marine Technical Report 
The NSBA 2004 Marine Technical Report (Lombard et al. 2005), hereafter referred to as the 
NSBA 2004, was an assessment of the mainland EEZ of South Africa and presented a first 
habitat classification for the country (Appendix II). The EEZ was divided into five inshore 
Bioregions (Namaqua, South-western Cape, Agulhas, Natal and Delagoa) and four offshore 
Bioregions (Atlantic, West Indian, South-west Indian and Indo-Pacific) (Sink et al. 2005) as 
shown in Figure 13.  
 
Figure 13: The map of bioregions as defined in the NSBA 2004 (Lombard et al. 2005). 
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Using the hierarchical habitat classification developed in the NSBA 2004, depth strata were 
used to subdivide the bioregions into biozones, and the first biozone map was developed 
(Figure 14). 
 
Figure 14: The 34 marine biozones used in this study. Biozones are created by subdividing the depth 
strata with the bioregions (Lombard et al. 2005). 
Due to the coarse nature of the spatial information, the NSBA 2004 acknowledged the 
limitations of its use in providing advice for fine-scale planning and fisheries sustainability 
(Lombard et al. 2005). The NSBA 2004 was, however, extremely successful in providing a 
national context for biodiversity management by identifying the main drivers of change in the 
marine environment, with mining being the most concerning at the time. It also was able to 
carry out protection level and threat status (Figure 4) analyses for the defined biozones. 
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Figure 15: The threat status map used in the NSBA 2004 marine component (Lombard et al. 2005). 
3.1.4 The National Biodiversity Assessment 2011 
The first national assessment had a focus on spatial information, whereas the more recent 
biodiversity assessment, referred to as the National Biodiversity Assessment 2011 (Driver et 
al. 2012), included thematic sections on indigenous species, alien and invasive species and 
climate change. The 2011 assessment followed the same process for biodiversity 
assessment (Figure 12) as in 2005, and served the same function of informing the NBSAP. 
The notable improvements that have been made in the recent assessment have resulted in 
its capacity to “streamline environmental decision-making, strengthen land-use planning, 
strengthen strategic planning about optimal development futures for South Africa, and 
identify priorities for management and restoration of ecosystems with related opportunities 
for ecosystem-based job creation” (Driver et al. 2012) for all environments. Once again, the 
assessment included a Synthesis Report (Driver et al. 2012) and technical reports for each 
of the environmental realms (Terrestrial – Jonas et al. 2012, Freshwater - Nel and Driver 
2012, Estuarine – Van Niekerk and Turpie 2012, Marine – Sink et al. 2012a). 
3.1.5 The NBA 2011 Marine Technical Component 
The NBA 2011 Marine Technical Component - hereafter referred to as the NBA 2011 (Sink 
et al. 2012a) - made dramatic improvements on the previous report, not only by refining the 
Ecoregions map (Figure 16), but also producing the first seamless benthic and coastal 
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ecosystem map (Figure 17) and the introduction of the first pelagic ecosystem map for South 
Africa (Figure 18). 
The high resolution information incorporated in the benthic ecosystem map (see Box 2 for 
an example using the Cape Town region) meant that maps for results of protection level 
(Figure 19) and threat status (Figure 20 for benthic and Figure 21 for pelagic) could be 
produced for utilisation at a finer scale.  
Box 2: Zoomed in Map of Ecosystems for the Cape Town Region 
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Figure 16: The map of ecoregions used in the NBA 2011 (Sink et al. 2012a). 
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Figure 17: NBA 2011 Marine and Coastal Benthic Ecosystem Map (Sink et al. 2012a) 
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 Figure 18: Pelagic ecosystem types nested within pelagic bioregions and biozones (taken from Sink et al. 2014). A description for each of the pelagic 
ecosystem types is provided in Appendix III. 
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In the NBA 2011, protection level categories were modified to capture the impact that some 
fishing sectors have within MPAs due to the zonation of some sections of MPAs as “take” 
and “no-take” (Sink et al. 2012a). If an ecosystem/habitat type is found within a portion of an 
MPA that allows for fishing or other extractive use, that ecosystem will not benefit from 
complete respite of activities. This illustrates the independence of the assessment of 
protection level from threat status. Owing to the differing management objectives of an MPA, 
extractive activities such as subsistence or commercial fishing may still be allowed in certain 
zones. As a result, ecosystems that are protected could still be categorised as threatened 
due to continued impacts still taking place within the MPA. 
 
Figure 19: NBA 2011 map of marine and coastal benthic ecosystem protection level (Sink et al. 
2012a) 
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Figure 20: NBA 2011 Marine and Coastal Benthic Ecosystem Threat Status Map (Sink et al. 2012a). 
 
 
Figure 21: NBA 2011 Marine and Coastal Pelagic Ecosystem Threat Status Map (Sink et al. 2012a). 
Another improvement to the previous assessments was the methodology used to assess 
ecosystem condition (Figure 22). This was done using an innovative method developed by 
Halpern et al. (2008, 2009). Unlike terrestrial or freshwater environments which are more 
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accessible, ecosystem degradation cannot be visually assessed in many of the deep-sea 
environments. Even ecosystems that are close to shore and at shallow depths still require 
expensive and specialist equipment to access for research and monitoring. 
Thus the NBA 2011 used a novel approach for South Africa to assess ecosystem condition 
utilising an ecosystem-pressure matrix. Each ecosystem type was assessed for sensitivity to 
each type of pressure or activity using an expert panel informed by more than 350 
publications. An impact score was derived for each ecosystem exposed to a specific activity. 
Cumulative impact scores were then calculated to estimate the condition of the ecosystem 
and the resulting map illustrates how much of an ecosystem type is in a Good, Fair, or Poor 
condition using thresholds. This enabled the NBA 2011 team to run threat status analyses 
and determine which portions or areas of the marine and coastal environment require 
management intervention.  
 
Figure 22: NBA 2011 map of marine and coastal benthic ecosystem type condition (Sink et al. 2012a) 
The NBA 2011 analysis provides insight into the success of South Africa in meeting its Aichi 
targets to curb biodiversity loss and improve its protection as agreed upon in the CBD 
Convention (CBD 2012) for the marine environment. The deep ocean covers more than 70% 
of the planet (Prieur 1997), and makes up over a third of South Africa’s territory. Despite the 
seemingly unfavourable conditions of the deep sea floor (i.e. low light, cold temperatures 
and low energetic supply) the deep sea supports a high level of biodiversity (Allsopp et al. 
2009). Some pelagic (open-ocean) zones where features such as upwelling and eddies 
occur have also been found to enhance biodiversity (Allsopp et al. 2009). The marine 
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offshore environment (this includes benthic and pelagic ecosystem types) is the least 
protected of all the environmental terrains (Driver et al. 2012), and currently no offshore 
marine protected areas exist within the mainland marine territory. Sustainability of marine 
biodiversity is potentially under threat due to the immense size and number of mining 
applications that are currently in existence (see Figure 4 in the Introduction), with potential 
for increased environmental change and impact as technology in deep-sea mining improves.  
The NBA 2011 could not have been as successful in meeting its mandate without the 
preparatory efforts of SANBI to collate all available data and procure new data sets. This 
was achieved through the first national systematic plan for the marine environment and is 
discussed in the following section. 
3.2 What is systematic planning? 
Ecosystem classification and mapping are the first steps and a critical component of 
systematic planning and biodiversity assessment processes. Neither process is achievable if 
there is no spatial information available. Ecosystem maps are also crucial in development 
planning as they provide the information on the environment within in which any new activity 
will take place and thus should be a key guiding piece of information within any proposed 
project plan to identify potentially negative impacts to the environment. Ecosystem maps are 
used in systematic planning to determine which model would best serve the objectives of the 
plan, thus linking biodiversity science to policy and enabling informed decision-making 
(McKenzie et al. 2014, Chaudhury et al. 2013).   
Systematic biodiversity planning (also known as systematic conservation planning) identifies 
areas that meet a set of biodiversity objectives with a minimum economic cost to industry 
and/or subsistence users (Watts et al. 2009, Ball and Possingham 2000, Possingham et al. 
2000, Pressey 1999). It allows for an integrated approach that facilitates the consideration of 
multiple data sets and users in a transparent and scientifically defendable process to identify 
priority areas for spatial biodiversity management (Margules and Pressey 2000). 
3.2.1 Offshore Marine Protected Area Project 
One such systematic plan that was completed for South Africa is the Offshore Marine 
Protected Area (OMPA) project. This project was launched in 2006 by SANBI with funding 
from the World Wide Fund For Nature – South Africa. The aim of the project was to develop 
a scientifically defendable spatial management plan that not only incorporated targets for 
biodiversity protection, but also included fisheries management and sustainability 
considerations. This project aimed to address the lack of offshore biodiversity protection and 
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coastal bias of the current network (see Figure 2 in the Introduction) to support ecosystem 
based management and spatial planning in the offshore environment and identify a potential 
network of offshore MPAs accompanied by other types of effective spatial management 
(Sink et al. 2011, Sink and Attwood 2008). A systematic planning approach was used in 
accordance with South Africa’s approach to protected area planning (Government of South 
Africa 2010). The final results were presented in the OMPA report (Sink et al. 2011), and ten 
focus areas were identified for spatial management (Figure 23). Appendix IV provides 
detailed insight into the strategic goals of conservation planning for the marine environment.  
 
Figure 23: The 10 focus areas identified in the OMPA project for marine protection and/or other 
spatial management areas (Sink et al. 2011). 
The OMPA project followed a stakeholder-focussed approach with several one-on-one and 
multi-stakeholder meetings held during its five year implementation. At the time, the Marine 
Programme at SANBI had only three dedicated staff members, which was reduced to two 
members in the final year of the project. This capacity constraint translated into a lot of 
investment into building relationships with stakeholders from other government departments 
and industry to submit data that would not have been accessible otherwise. This approach 
enabled the project team to develop long-term, often-times mutually beneficial relationships 
with key stakeholders in the marine mining sector. These new relationships facilitated data-
sharing between SANBI and the mining sector, as well as the development of a joint 
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research project with PetroSA (Sink et al. 2010). The large amount of data collected and 
analysed in the OMPA project therefore provided the groundwork for the NBA 2011. 
As previously discussed, information can only inform decision making and produce an 
impact on society if it is made available for use. The following section provides a short 
description on the role that SANBI plays in ensuring that biodiversity data is available and 
accessible to enable informed decision making and planning. 
3.3 Data Availability and On-line Planning platform 
Part of the mandate of the SANBI is to ensure that biodiversity information is available to the 
general public and in a usable format for planning, education and information. In fulfilling this 
mandate, SANBI launched the Biodiversity GIS website (BGIS) in collaboration with the 
University of the Western Cape and the International Oceans Institute in 2005 (Willoughby 
2006). Prior to that, it had been hosted by the Cape Action for People and the Environment 
Project. The original project aimed to produce an information management and 
dissemination system focused on fynbos biodiversity. This was later expanded to have a 
national focus that included all environments. 
BGIS aims to assist in biodiversity planning and decision-making by providing 
comprehensive and freely accessible spatial biodiversity planning information online (BGIS 
2015). Not only does it serve spatial biodiversity data, but also provide tools such as 
interactive mapping that enable users to upload their spatial data and/or map biodiversity 
information over their area of interest. Training is provided four times a year, with a 
dedicated training session on the use of the marine biodiversity data provided once a year 
(Ms Sediqa Khatieb – BGIS Manager, pers. comm.). In this way, all biodiversity information 
and training in their capability and use for the marine environment applicable for decision-
making has been made available. 
3.4 Case Study: Green Flash Trading Sea Bed Mining Application 
In 2012, the first prospecting application for bulk sea bed mining was received for South 
Africa (WWF 2012). The application was for the area off the West Coast and included an 
area of over 63,000 km2 (Figure 24). The focus of the application was for phosphate and 
other minerals, and excluded diamonds and oil and gas resources. Although the biodiversity 
information presented in the text of the “Description of the Surrounding Environment” is 
deemed by this study to be of poor quality (i.e. ecosystem descriptions are at a very broad, 
national scale and do not reflect the actual biodiversity information for the area, which is 
available in the NBA 2011), this EMP does represent an example of how biodiversity 
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information has been able to influence the project plan, as evidence by the mitigation 
methods put forward in the EMP and illustrated in section 3.4.2.  
The proposed prospecting activity would make use of multi-beam echo sounder (non-
invasive), but would focus on gathering samples of the sediment using piston coring or grab 
sampling (invasive). See Appendix I for further details.  
 
Figure 24: Proposed prospecting area for Green Flash Trading application (Green Flash 2012). 
3.4.1 Use of OMPA and NBA 2011 
The Green Flash application overlaid the biodiversity spatial information from OMPA onto 
the prospecting area, and identified overlap of grab sample sites with two OMPA Focus 
areas (Childs Bank and Cape Canyon), as shown in Figure 25. 
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Figure 25: Potential priority areas for sampling in relation to OMPA Focus Areas (Green Flash 2012). 
Spatial information on the threat status of the benthic ecosystems from the NBA 2011 was 
also overlaid onto the prospecting area to assess overlap of grab sample sites with 
threatened ecosystems (Figure 26).  
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Figure 26: Ecosystem threat status map in relation to potential sampling sites (Green Flash 2012). 
3.4.2 Influence of OMPA and NBA 2011 
Green Flash used the information presented above to inform mitigation recommendations 
that would avoid degradation to the OMPA focus areas, and areas identified as Critically 
Endangered in the NBA 2011 (Box 3). 
This case study illustrates the capability of the OMPA and NBA 2011 to be utilised in fine-
scale project planning, and how good biodiversity management is achievable even in the 
face of a lack of alternative sites (as discussed in Chapter 2). This EMP is used as the model 
against which EMPs in the petroleum sector will be assessed. 
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Box 3: Mitigation recommendations provided in the Green Flash application 
Since five of the proposed sample sites coincide with two proposed benthic priority areas (namely 
Childs Bank and Cape Canyon) (see Figure 3), the impact is considered to be of medium significance 
before mitigation and of VERY LOW significance after mitigation. 
Mitigation: 
No sampling is to be undertaken within SANBI’s potential benthic priority areas or Critically 
Endangered ecosystems. The proposed sampling sites located within these sensitive areas must be 
relocated (see Figure 6 a & b). 
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3.5 Conclusion 
South Africa is recognised as a world leader in biodiversity assessment, and is the only 
country to have completed a comprehensive threat status analysis of its ecosystems for all 
environments. The NBA 2011 has advanced marine biodiversity mapping by building on the 
OMPA project. The potential impact of these two projects on the planning arena for maritime 
activities have been demonstrated at the fine-scale project level through the Green Flash 
application, and therefore it is to be expected that EAPs engaged in other mining sectors 
could utilise this information and capitalise on the resources provided on BGIS. As discussed 
in Chapter 1, the overlap of prospecting applications and leases seem to suggest a lack of 
uptake of these products at a national scale in the oil and gas sector. The lack of national 
strategic planning in the country emphasises the role that projects and associated EIAs play 
in managing biodiversity and ensuring sustainable development. In light of this gap in 
strategic planning, it is necessary to assess the level of use and impact of the OMPA and 
NBA 2011 in guiding biodiversity management in the oil and gas sector at the project level.  
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4 CHAPTER 4: METHODOLOGY AND METHODS: 
This chapter outlines the methodology used in the completion of this study and clarifies the 
criteria used in selecting EMPs for inclusion in the study, the method and tool used to 
capture data and clarifies the types of data that were looked for to answer the research 
questions. The value of the case study provided in the previous section and its relevance to 
the data analysis is also clarified. GIS is used to illustrate the planning power of the NBA 
2011 at the project level. 
4.1  Methodological framework: 
The methodology of this study can be classified as inter-disciplinary in nature in terms of the 
methodology used as the research objective questions not only whether selected biodiversity 
information has been utilised (quantitative in nature) but also the manner in which scientific 
information or data has been used within decision-making processes (qualitative in nature).  
This study utilised content analysis as the method for data collection using a coding system 
to allow for quantitative data analysis (as described by Welman et al. 2005). Content 
analysis is regarded as ‘belonging to’ the field of qualitative research methodology, which is 
often regarded as less rigorous compared to quantitative research. Cousin (2009), crudely 
defines methods as the tools and procedures used for our enquiries, and methodologies as 
the framework within which they sit. As such, the specific methods employed underlie the 
methodology called for, which in turn is determined by the research question being asked 
(Case and Light 2011). Qualitative research methodology concerns itself with phenomenon 
involving quality and investigates the “why” and “how” of decision-making, whilst quantitative 
research methodology focusses on the measurement of quantity and uses an iterative 
process to investigate evidence (usually in the form of graphs and tables) to measure the 
“what”, “where” and “when” of decision-making (Rajasekar et al. 2013). The differences 
between the two have resulted in a qualitative vs. quantitative chasm in the choice in 
methodology, often referred to as the “science wars” (Mayring 2014).   
The distinction between quantitative and qualitative methodologies arises when asking the 
question: can methodology used in physical sciences be used to describe social, economic 
or political actions? Consensus is that it is the application of the values of good research (i.e. 
control of bias and maintenance of objectivity) to the data collection, analysis and 
interpretation of findings that is of importance to both methodologies used (Case And Light 
2011, Ranjit 2011). While a sizable amount of literature has been published to promote the 
benefits of each methodology (Mayring 2014, Terrell 2012, Ranjit 2011, Zhang and 
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Wildemuth 2005, Cresswell and Miller 1997), it is not within the scope of this study to 
advocate for one over another. This study does however acknowledge the value of the inter-
connectedness of qualitative and quantitative analysis, owing to the inter-disciplinary nature 
of methodology used. In recent times, it has been debated whether the two methodologies 
are as distinct as previously believed, with a growing perception that the relationship 
between the two can be bound together on a continuum (Brown 2010). The practical 
applications as well as the merits of such a ‘mixed method’ approach have been investigated 
and documented notably in the field of the social sciences, including health science, 
psychology and education research (Hyett et al. 2014, Terrell 2012, Case and Light 2011, 
Ranjit 2011). 
To investigate the research objective as previously described, this study adopted a 
compromise approach, utilising a set of qualitative indicators (the inclusion or absence of 
biodiversity information) to quantifiably assess the use of these biodiversity products, and 
thus deduce their influence to decision-making. This combination can be viewed within its 
constructivist (qualitative) paradigm in the nature of the research question being asked, to 
acknowledge the reality of subjective human creation of meaning, but also to respect the 
presence of objectivity (Baxter and Jack 2008). At the same time, through the structured 
nature of the research design, the confinement of the study sample and the rigid research 
objective, the methodology takes on a positivist (quantitative) approach to the research 
question (Terrell 2012). 
Content analysis is one of such mixed-method approaches (Zhang and Wildemuth 2005), 
whereby the assignment of value to the text (or spatial data) is qualitative, and the analysis 
of the frequencies of the values is typically quantitative. Content analysis was used in this 
study, and assumes a positivistic position fulfilling the requirements as outlined in Mayring 
(2014). In this study, the quantitative content analysis method has been used to measure, 
record and quantify applicable aspects of the text and spatial data, which were automatically 
detected; their frequencies analysed, and therefore the results of the analysis claim 
objectivity. 
4.2 Data Collection: 
4.2.1 Method of Data Collection 
Data was gathered from EMPs and their associated specialist studies within the EIA process 
for marine oil and gas applications. As discussed in Chapter 2, these documents are meant 
to provide the authorising body for mining rights allocation all the necessary information on 
the affected environment and which mitigation measures have been proposed to minimise 
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foreseen negative impacts on the environment. These documents also inform the manner in 
which the project will endeavour to ensure appropriate environmental management within 
the exploration right area under application. These were received by SANBI from the 
Petroleum Agency South Africa over a period of 4 years as part of their stakeholder 
consultation process. The Petroleum Agency South Africa (PASA) is the national entity 
whose mission is “To promote, facilitate and regulate exploration and sustainable 
development of oil and gas in South Africa” (PASA 2013). 
One of the identified criticisms of the use of content analysis is the selection of documents or 
material that are inappropriate for analysis to answer the research question, and therefore 
do not contribute towards the research aim or objective (Brown 2010). This study has 
therefore selected EMPs that meet the requirements of the research objective: EIAs should 
be within the time period that is appropriate (i.e. not older than 2005), span the extent of the 
study area (see section 1.2 in Chapter 1), and are limited to exploration activities within the 
oil and gas sector.   
4.2.2 Text data collection 
An Excel data template was developed to extract information that would be useful in 
determining whether selected biodiversity information had been incorporated into the project 
planning and informed mitigation recommendations put forward in the EIA process for each 
project. This template is provided in Table 3. Data extracted using this template is captured 
under Appendix V. 
Of the documents that were received from the PASA, 21 applications or EMPs that were 
relevant to this study were selected for analysis. Details of these applications are provided in 
Table 4. 
The documents listed in Table 4 were analysed for references to the following documents: 
 The National Spatial Biodiversity Assessment 2004: Marine Component (Lombard et al. 
2005) – NSBA 2005 
 The National Biodiversity Assessment 2011 Volume 4: Marine Technical Report (Sink et 
al. 2012a) – NBA 2011 
 Spatial planning to identify focus areas for offshore biodiversity protection in South 
Africa. (Sink et al. 2011) – The OMPA Report - OMPA 
Note: Document P3 and P6 were only analysed for references to the NSBA 2004 as they 
were completed prior to the publishing of the OMPA report and the NBA 2011. 
 
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
80 
 
Table 3: Data template with heading definitions. 
Heading Definitions 
Name of document The title of the document as stated on the cover of the document 
Date The date the document was completed 
Author/Lead consultant 
The name of the company or consultancy that undertook to 
complete the document. 
Applicant 
The name of the applicant, i.e. the name of the company applying 
for the mining right/lease 
Consultants/Specialist 
studies 
The name of the consultancies that provided expert advice as well 
as the aspect they gave advice on. 
Location 
The location of the mining lease area in relation to the coast and 
depth range 
Scan of map Image of the map of the proposed lease area 
Proposed activities The list of mining activities proposed or planned for in the document 
Ecosystem map 
The ecosystem map used in the document under the Affected Area 
section 
Ecosystem threat status The map on ecosystem threat status used in the document 
Does it overlap 
Yes or No based on whether the consultant acknowledged the 
ecosystem threat status map. 
Have any mitigation 
measures been 
recommended? 
Yes or No based on whether the consultant acknowledged the 
ecosystem threat status map. 
Does it overlap with OMPA 
focus areas? 
Yes or No based on whether the consultant acknowledged the 
OMPA focus areas map. 
Which focus area does it 
overlap with? 
List of OMPA focus areas identified by the consultant that fall within 
the planned lease area 
Have any mitigation 
measures been 
recommended? 
Yes or No based on whether the consultant acknowledged the 
OMPA focus areas map. 
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Table 4: List of documents used in the study. Documents were numbered in order of analysis. 
Document 
number 
Date Report 
Completed 
Applicant Name of document 
P1 11 April 2014 
New Age Global Energy 
South Africa PTY LTD 
South West Orange Basin Deepwater 
Exploration Area: Final Environmental 
Management Programme (EMPr) 
P2 
03 October 
2012 
New African Global 
Energy South Africa (New 
AGE) 
Amended Environmental Management 
Programme for Seismic Surveys in the 
Algoa/Gamtoos Block 
P3 29 June 2010 Bayfield Energy Limited 
Environmental Management Programme for 
a proposed seismic survey in the Pletmos 
inshore area off the South Coast Of South 
Africa 
P4 21 June 2012 CGGVeritas Services 
Environmental Management Programme for 
a proposed 2D speculative seismic survey 
off the East Coast of South Africa. 
P5 
14 December 
2012 
Sasol Petroleum 
International (Pty) Ltd 
Environmental Management Programme for 
a proposed 2D speculative seismic survey in 
the Durban and Zululand Basins off the East 
Coast of South Africa 
P6 27 May 2010 
Silver Wave Energy (Pte) 
Ltd 
Environmental Management Programme for 
a seismic survey in Blocks 2931C, 2931D, 
2932A and 2932C, East Coast, South 
Africa. 
P7 
26 October 
2012 
Total E and P South Africa 
(Pty) Ltd 
Environmental Management Plan for a 
proposed 2D seismic survey, sonar 
bathymetry and drop core sampling in the 
Outeniqua South Area off the South Coast 
of South Africa. 
P8 
01 October 
2012 
Petroleum Geo-Services 
Environmental Management Plan for a 
proposed 2D speculative seismic survey off 
the South and East Coasts of South Africa. 
P9 26 June 2013 Impact Africa 
Transkei and Algoa Exploration Area: 
Environmental Management Programme 
P10 23 July 2013 
Anadarko South Africa 
(Pty) Lts 
Environmental Management Programme 
Addendum for a proposed seafloor 
geochemical sampling programme in 
Licence Blocks 5/6 (ER #224) and 7 (ER 
#228), South- West Coast, South Africa. 
P11 08 March 2013 Impact Africa 
West Bredasdorp Exploration Area: 
Environmental Management Programme 
P12 24 July 2013 OK Energy Ltd 
Northwest Pletmos Exploration Area: 
Environmental Management Programme 
P13 05 April 2013 
Anadarko South Africa 
(Pty) Ltd 
Environmental Management Programme for 
Proposed oil and gas exploration 
programme in licence block 2C, off the West 
Coast of South Africa. 
P14 08 March 2013 Impact Africa Limited 
Environmental Management Programme for 
a proposed oil and gas exploration 
programme in the Tugela North area off the 
East Coast of SA 
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
82 
Document 
number 
Date Report 
Completed 
Applicant Name of document 
P15 
11 November 
2013 
Spectrum ASA 
Environmental Management Plan for a 
reconnaissance permit to undertake a 
speculative 2D seismic survey in the Orange 
Basin off the West Coast of SA 
P16 
26 September 
2013 
Petroleum Geo-Services 
An Environmental Management Plan 
Addendum for a proposed 2D speculative 
seismic survey off the South Coast of South 
Africa. 
P17 14 March 2014 
Exxon Mobil Exploration 
and Production South 
Africa Limited 
Deepwater Durban Exploration Area: 
Environmental Management Programme 
P18 04 April 2014 OK Energy Limited 
Environmental Management Programme for 
an Exploration Right in the Northern Cape 
Ultra-deep Licence Areas in the Orange 
Basin, West Coast of South Africa. 
P19 01 April 2014 
Silver Wave Energy PTE 
LTD 
Environmental Management Programme: 
Exploration Right for oil and gas in Blocks 
2734, 2735, 2834, 2835, 2934, 2935 and 
3034 located off the KwaZulu-Natal coast. 
P20 
14 August 
2014 
The Petroleum Oil and 
Gas Corporation of South 
Africa (SOC) Ltd. 
Environmental Management Programme: 
Exploration and geophysical surveys in 
Licence Block 3A/4A, off the West Coast of 
South Africa 
P21 29 April 2014 Petroleum Geo-Services 
Environmental Management Plan for a 
proposed 2D speculative seismic survey off 
the South Coast of South Africa 
 
4.2.3 Visual Data Collection: 
Presence-absence data was collected for maps depicting the NSBA 2004 Bioregions (Figure 
13) and Biozones (Figure 14), the NSBA 2004 Threat Status map (Figure 15), the NBA 2011 
Ecoregion map (Figure 16), the NBA 2011 Ecosystem Types maps for Pelagic (Figure 18) 
and Benthic (Figure 17) ecosystems, the NBA 2011 Ecosystem Threat Status maps for 
Benthic (Figure 20) and Pelagic (Figure 21) ecosystems, as well as the OMPA Focus Areas 
map (Figure 23). These maps are reproduced in Table 5 for ease of reference. 
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Table 5: Table of visual data detected using content analysis. 
 
 
NSBA 2004 Bioregions 
 
 
NSBA 2004 Biozones 
 
 
NSBA 2005 Threat Status 
 
 
NBA 2011 Ecoregions 
 
 
NBA 2011 Pelagic Ecosystems 
 
 
NBA 2011 Benthic Ecosystems 
 
 
NBA 2011 Pelagic Threat Status 
 
 
NBA 2011 Benthic Threat Status 
 
 
 
Atlantic
Offshore
Bioregion
Indo-Pacific
Offshore
Bioregion
South-west
Indian Offshore
Bioregion
Namaqua
Bioregion
West Indian
Offshore
Bioregion
Natal
Bioregion
Delagoa
Bioregion
South-western Cape
Bioregion
Agulhas
Bioregion
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4.3  Data Analysis: 
Elements for text and spatial data were analysed using content analysis as described by 
Welman et al. 2005 and recorded as presence-absence data. The success of a biodiversity 
product to achieve mainstreaming was measured on utilisation (whether they were included 
in the proposed mining project’s EMP) and on level of influence (whether they formed the 
basis for mitigation recommendations). The restriction to the absence-presence indexing 
method of content analysis is a simple, yet powerful measure of interpreting the sample 
data, while maintaining objectivity (Hsieh and Shannon 2005), is reproducible and fulfils the 
classic quality criteria of reliability and validity, typically required of qualitative research 
methodology, as described in Mayring (2014).  
To avoid the danger of pseudo-quantification in this study, the moderate sample size is 
acknowledged, and statistical analysis is avoided.  
4.4  The Case for the Case Study: 
“The purpose of using a case study is to get in-depth details as much as possible about an 
event, person or process” (Njie and Asimiran 2014), with the added advantage of studying 
them in their real-world context (Yin 2012). The relevance of results extracted is of 
contextual value to the research question. This study includes an instrumental case study of 
an EMP completed by Green Flash (as described in Chapter 3), with the intent that its 
content serves to exemplify the execution of good practice in effective decision-making 
processes in EIAs, and can be used as a reference case (Baxter and Jack 2008). In using 
case studies, the sample size is of less importance than in quantitative analysis, owing to the 
depth and detail of information exposed on an isolated topic (Njie and Asimiran 2014).  
In this study, the merits of a compromise methodology have been maximised, since a 
qualitative approach “can inform professional practice or evident-informed decision making” 
(Baxter and Jack 2008), while Mayring (2014) states that within qualitative research, 
maintaining a positivistic approach is sufficient to ensure scientific rigor.  The relationship of 
both methodologies contributes to the value of the research, especially in evaluating the 
outcome of evidence-based policy (Brown 2010). 
4.5  Geographical Information Systems (GIS): 
GIS is the computerised system by which spatial information can be utilised to visualise, 
query, evaluate, and interpret data to understand relationships, patterns, and trends (ESRI 
2015). This technology emerged in the 1960s (Geriner 2007) and revolutionised the way in 
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which planning in the public and private sector takes place (Walford 1999). This technology 
is utilised in almost every industry (e.g. archaeology (Robinson 2010), meteorology 
(Chapman and Thornes 2003), health (Joyce 2009), marketing (Turk et al. 2014), to name a 
few) as well as the more obvious sectors such as land-use planning and environmental 
management (Bona et al. 2006, Liu et al. 2006, Lavendal 2002, Rodriguez-Bachiller 2000, 
Bradshaw and Muller 1998). GIS is extremely useful in the assessment arena, as 
information on a particular project can be overlaid onto biodiversity maps to determine the 
extent to which biodiversity will be impacted. It also allows for the incorporation of subjective 
decision-making rules or criteria to establish thresholds for appropriate action (Aswani and 
Lauer 2006, Gomes and Lins 2002). 
4.5.1 GIS Methods 
In this study, ArcGIS 10 was used to overlay the EMP areas that were identified to have 
potentially ecosystem degrading exploration methodology as part of the exploration project 
with the NBA 2011 Benthic Ecosystem Threat Status map. This was done to illustrate the 
project-level, fine-scale planning potential of the NBA 2011 information to be utilised in EIA 
mitigation recommendations, using the case study in Chapter 3 as the model approach.  
4.6 Limitations to the research method, research alternatives: 
As this study can be described as explorative (Strydom 2013), the focus was limited to the 
efficacy of the decision-making processes (EIAs) in relation to use of biodiversity 
information, incorporating a quantitative content analysis method. As a means of “binding the 
case” (Njie and Asimiran 2014, Baxter and Jack 2008), interpretations of the content of the 
sample data were avoided, which was necessary to allow better focus on the research 
question. For interpretation of the content analysed, a deeper qualitative approach would be 
necessary. That descriptive / consultative study could at that stage involve interviews with 
the practitioners executing the decision-making processes, in which the individuality of the 
people involved would reflect the subjectivity of the EIA processes (Ambrose et al. 2005), an 
endeavour too large for the scope of this study.  
A practical limitation of this quantitative research method is the moderate sample size which 
excludes the inference of statistical meaning. However, this limitation is brought about by the 
need to contain the sample data to EMPs that are applicable for the marine oil and gas 
sector in order to be relevant to the study.  
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5 CHAPTER 5: FINDINGS 
This chapter presents the findings of the study using content analysis methodology for 21 
EMPs and their associated specialist studies. EMPs were examined to assess the 
mainstreaming success of biodiversity information from the NSBA 2004, the OMPA Project 
and the NBA 2011. EMPs and specialist studies were examined for in-text referencing of the 
afore-mentioned biodiversity products as well as the use of related maps. The level of 
success of mainstreaming was determined by the inclusion of mitigation methods that were 
directly attributed to the selected biodiversity products, as shown in the case study 
presented in Chapter 3. 
5.1 Exploration Methods: 
Seven different methods were found. Table 6 shows the differing methods used in the 
proposed projects represented in each EMP. A Value of 1 was assigned where an EMP 
made use of a specific exploration activity, and a value of 0 used to capture those methods 
that were not used by a specific project. 
2D seismic survey was the most utilised of the exploration methods and was present in 20 
EMPs, whilst 3D seismic surveys were only found in nine of the 21 EMPs analysed. 
Multibeam echo sounder, Water column sampling and Seabed Sampling were found in 10 
EMPs. Seabed surface heat flow measurements were used in eight of the EMPs, whilst sub-
bottom profiling was only used in four of the 21 EMPs.  
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Table 6: Presence-absence data for the different exploration activities collected from the study EMPs 
which are listed in chronological order. Highlighting is used to draw attention to activities with direct 
impacts or disturbance to benthic ecosystems. 
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P6 27 May 2010 1 0 0 0 0 0 0 
P3 29 June 2010 1 0 0 0 0 0 0 
P4 21 June 2012 1 0 0 0 0 0 0 
P8 01 October 2012 1 0 0 0 0 0 0 
P2 03 October 2012 1 1 0 0 0 0 0 
P7 26 October 2012 1 0 1 1 1 0 1 
P5 14 December 2012 1 0 0 0 0 0 0 
P11 08 March 2013 1 0 1 0 1 1 1 
P14 08 March 2013 1 1 1 0 1 1 1 
P13 05 April 2013 1 1 0 0 0 1 0 
P9 26 June 2013 1 1 1 0 1 0 1 
P10 23 July 2013 0 0 1 0 1 1 1 
P12 24 July 2013 1 1 1 0 1 1 1 
P16 26 September 2013 1 0 0 0 0 0 0 
P15 11 November 2013 1 0 0 0 0 0 0 
P17 14 March 2014 1 1 1 1 1 1 1 
P19 01 April 2014 1 0 0 0 0 0 0 
P18 04 April 2014 1 1 1 0 1 0 1 
P1 11 April 2014 1 1 1 1 1 1 1 
P21 29 April 2014 1 0 0 0 0 0 0 
P20 14 August 2014 1 1 1 1 1 1 1 
21 TOTAL 20 9 10 4 10 8 10 
 
5.2 Biodiversity References (including Maps) 
5.2.1 Results for the main text of the EMP 
Table 7 shows presence-absence results for the inclusion of the selected biodiversity 
products (reports and maps) in the EMP document. No EMP made reference to a 
biodiversity report without displaying at least one associated map, thus presence-absence 
data is displayed as a combined value to illustrate the presence of in-text referencing and 
visual presentation of a specific map. A value of 1 was assigned where an EMP made use of 
a specific biodiversity report (inclusive of in-text reference and visual content), and a value of 
0 used to capture those that were excluded. 
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Table 7: Presence-absence data for inclusion of SANBI biodiversity data in the EMPs from 2010 to 
2014. A value of 1 indicates the presence of a specific biodiversity report with associated map 
(highlighted), and a value of 0 used to capture those that were excluded. Grey highlighting is used to 
indicate the exclusion of a document from analysis as it was prepared before the publication of the 
NBA 2011. 
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P6 27 May 2010 0 0       
P3 29 June 2010 0 0       
P4 21 June 2012 0 0 0 0 0 0 0 0 
P8 01 October 2012 1 0 0 0 0 1 0 1 
P2 03 October 2012 0 0 0 0 0 0 0 0 
P7 26 October 2012 1 0 0 0 0 1 0 1 
P5 14 December 2012 1 0 0 1 0 1 1 1 
P11 08 March 2013 1 0 0 0 0 0 0 1 
P14 08 March 2013 1 0 0 0 0 1 1 1 
P13 05 April 2013 1 0 0 0 0 1 1 1 
P9 26 June 2013 1 0 0 0 0 0 0 1 
P10 23 July 2013 1 0 0 0 0 1 1 1 
P12 24 July 2013 1 0 0 0 0 0 0 1 
P16 26 September 2013 1 0 0 0 0 1 1 1 
P15 11 November 2013 1 0 0 0 0 1 1 1 
P17 14 March 2014 1 0 0 1 0 0 0 1 
P19 01 April 2014 1 0 0 1 0 1 0 0 
P18 04 April 2014 1 0 0 0 0 1 1 0 
P1 11 April 2014 1 0 0 1 0 1 1 1 
P21 29 April 2014 1 0 0 0 0 1 1 1 
P20 14 August 2014 1 0 0 0 0 1 1 0 
21 TOTAL 17 0 0 4 0 13 10 14 
 
5.2.2 Results for the Specialist Reports 
Four types of specialist studies were found and their titles are listed below: 
 “Specialist Study on the Impact on Fisheries” 
 “Marine Faunal Impact Assessment” 
 “Description of the Offshore Environment of the East Coast” 
 “Marine Archaeology” 
The specialist studies regarding the “Marine Archaeology” and “Description of the Offshore 
Environment of the East Coast” were not submitted as part of the EMP and therefore were 
not available for analysis. In addition the specialist study on archaeology was referred to in 
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only one EMP, whilst the specialist study titled “Description of the Offshore Environment of 
the East Coast” was only presented in two of the 21 EMPs. These specialist reports 
therefore are not considered in the current study and no effort was made to source them. 
This meant that only the studies on the impact on fisheries and marine fauna were analysed. 
The specialist study on fisheries was present in all EMPs. The specialist studies on impacts 
to fisheries were all from one consultancy and made no reference to the selected biodiversity 
information, and consequently are not presented further in this thesis. 
The specialist studies on the marine fauna were all from one consultancy. This specialist 
study was not included in the supporting documents for P2 and this EMP has therefore been 
excluded from the analysis. As the Marine Faunal Impact study is the only specialist study 
included in the analysis, it will hereafter only be referred to as “the specialist study”. 
Table 8 shows presence-absence results for the inclusion of various biodiversity products 
(reports and maps) in the specialist studies considering impact on marine fauna in the EMP. 
A value of 0 was given where no reference or map could be detected for the selected 
biodiversity information. A value of 1 was allocated where a reference was detected. A value 
of 2 was given where a reference and associated map was detected. 
To assess if there was a correlation between presence in the specialist study and presence 
in the EMP, the data was normalised to represent the coding used in Table 8 (i.e. 0 = no 
reference or map, 1 = reference only, 2 = reference and map) and is presented under the 
following sub-headings. 
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Table 8: Presence-absence data for inclusion of SANBI biodiversity products in the specialist studies 
on marine faunal impacts. A value of 0 was given where no reference or map could be detected for 
the selected biodiversity information. A value of 1 was given where a reference was detected (orange 
highlighting). A value of 2 was given where a reference and associated map was detected (green 
highlighting. Grey highlighting is used to indicate the exclusion of a document from analysis as it was 
prepared before the publication of the NBA 2011. Totals are omitted to avoid pseudo-quantification. 
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P6 27 May 2010 0 0       
P3 29 June 2010 0 0       
P4 21 June 2012 1 0 0 0 0 0 0 0 
P8 01 October 2012 0 0 0 0 0 0 0 0 
P7 26 October 2012 2 0 0 0 0 0 0 0 
P5 14 December 2012 1 0 0 0 0 0 0 1 
P11 08 March 2013 2 0 0 0 0 0 0 0 
P14 08 March 2013 1 0 0 0 0 0 0 1 
P13 05 April 2013 1 0 0 0 0 0 0 0 
P9 26 June 2013 1 0 1 0 0 0 0 0 
P10 23 July 2013 1 0 0 0 0 0 0 0 
P12 24 July 2013 2 0 0 0 0 0 0 0 
P16 26 September 2013 2 0 0 0 0 0 0 0 
P15 11 November 2013 0 0 0 0 0 0 0 0 
P17 14 March 2014 2 0 2 0 0 0 0 1 
P19 01 April 2014 0 0 0 0 0 0 0 0 
P18 04 April 2014 2 0 0 0 0 2 2 0 
P1 11 April 2014 2 0 2 0 0 2 2 0 
P21 29 April 2014 2 0 0 0 0 0 0 0 
P20 14 August 2014 0 0 0 0 0 0 0 0 
 
5.2.3 National Spatial Biodiversity Assessment 2004 
All EMPs received were used to assess the level of impact of the NSBA 2004. The map 
illustrating the Bioregions was used in 17 of 21 EMPs with the exception of P2, P3, P4 and 
P6.  
Specialist studies on marine faunal impacts showed intermittent use of this biodiversity 
information over time for, with no reference made in P3, P15, P19 and P20. Figure 27 shows 
no pattern between the presence of the biodiversity information in the specialist study and its 
presence in the EMP. 
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Figure 27: Line graph depicting presence-absence for the NSBA 2004 Bioregions in the EMP and the 
specialist study. Specialist studies are chronologically listed from left to right. 
Neither EMPs nor their associated specialist study made reference to the NSBA 2004 threat 
status of marine ecosystems.  
5.2.4 Offshore Marine Protected Areas focus areas 
Document P3 and P6 were excluded for analysis of use of the OMPA report as they were 
completed before the release of the OMPA report.  
Fourteen of the 19 EMPs were found to have referenced the OMPA report and used the 
OMPA focus areas. Where this document was used, a note was made that the focus areas 
were earmarked for potential management and MPA proclamation and that project planning 
would need to consider this going forward. It should be noted that all EMPs analysed from 
2013 made use of the OMPA report and focus area map. 
The specialist studies showed very limited/low use of the OMPA report, with it only being 
referenced in three of the 18 studies (P5, P14 and P17). The OMPA focus area map was not 
used in any of the specialist study reports.  
5.2.5 National Biodiversity Assessment 2011: 
Document P3 and P6 were excluded for analysis of use of the NBA 2011 Marine Technical 
report as they were completed before the release of the NBA 2011. Fourteen of the 19 
EMPs made reference to the NBA 2011, and this was separately examined for each of the 
maps for ecoregions, benthic ecosystem, pelagic ecosystem, benthic threat status and 
pelagic threat status, as reported in Table 7. Only four EMPs made reference to the NBA 
2011 Coastal and Benthic Ecosystem map, these being P1, P5, P17 and P19. These EMPs 
also made reference to the NSBA 2004 Bioregion map. The NBA 2011 Ecoregion and 
Pelagic Ecosystem maps were not referenced in any of the EMPs. The NBA 2011 Benthic 
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Threat Status map was utilised in 13 EMPs, whilst the NBA 2011 Pelagic Threat Status map 
was only utilised in 10 of the 19 EMPs. All EMPs that referred to the pelagic threat status 
also referred to benthic threat status. EMPs P7, P8 and P19 referred to benthic threat status 
only. 
The specialist studies showed very low levels of use for the NBA 2011 biodiversity 
information. Only two of 18 specialist studies made reference to the NBA 2011 Coastal and 
Benthic Ecosystem map, these being P1 and P17. Figure 28 shows no correlation between 
the presence of the NBA 2011 Coastal and Benthic Ecosystem information in the specialist 
study and its presence in the EMP. Similar low levels of use were found for the NBA 2011 
Benthic Threat Status, as shown in Figure 29, with threat status for benthic and pelagic 
ecosystems only being included in P1 and P18. No reference was made to the NBA 2011 
Ecoregion and Pelagic Ecosystem maps.  
 
Figure 28: Line graph depicting presence-absence of the NBA 2011 Benthic and Coastal Ecosystem 
information in the EMP and specialist study. EMPs are chronologically listed from left to right. 
 
 
Figure 29: Line graph depicting presence-absence of the NBA 2011 Benthic Threat Status 
information in the EMP and specialist study. EMPs are chronologically listed from left to right. 
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5.3 Results for Relationships between Exploration Methods and Biodiversity 
Information 
Due to the moderate sample size, no statistical analysis of the relationship between 
exploration methods and biodiversity data could be carried out. However, nine of the eleven 
EMPs that had an element of potentially ecosystem degrading methods made use of the 
OMPA Focus Areas map (Figure 30). 
 
Figure 30: Chart depicting how proposed projects that included ecosystem degrading methods 
sourced biodiversity information in the EMP. EMPs are chronologically listed from left to right. 
The specialist studies showed very low levels of use for the biodiversity information when 
compared with the main text of the EMPs that contained potentially habitat degrading 
methods. Figure 31 shows an increase in the use of biodiversity information for the period 
March to April 2014 for P1, P17 and P18 but P20, completed in August 2014, was the only 
specialist study that did not contain any biodiversity information from the selected 
biodiversity products and is therefore not included in the graph. 
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Figure 31: Chart depicting how specialist studies associated with EMPs that included ecosystem 
degrading methods sourced biodiversity information (listed chronologically from left to right). 
Biodiversity information with a value of 1 capture in-text referencing, whilst a value of 2 showed in-text 
referencing and display of associated map. 
5.4 Mitigation Recommendations linked to Selected Biodiversity Information 
This study expected to find that where mentioned, the information on ecosystem threat 
status as well as the OMPA focus areas would lead to the inclusion of mitigation methods 
directly related to these biodiversity products. Mitigation methods were expected to include 
avoidance of impacts to the aforementioned areas due to their significance as biodiversity 
priority areas or as threatened ecosystems, with the minimum expectation that Critically 
Endangered ecosystems would receive the most attention. However, no mitigation 
recommendations were found in any of the EMPs and their associated specialist studies that 
were directly related to the selected biodiversity reports.  
5.5 Spatial Analysis for Threatened Ecosystems 
Maps were created using ArcGIS 10 to illustrate the overlap of EMPs that had an element of 
potentially ecosystem degrading methods in the project plan with the benthic threatened 
ecosystem map from the NBA 2011. This was done to illustrate the fine-scale planning 
capability of the NBA 2011 in EIAs – as discussed in Chapter 3 – and to assess the level of 
overlap an EMP had with threatened ecosystems. The maps for EMPs that were found to 
have overlap with threatened ecosystems are presented in Appendix VI.  
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6 CHAPTER 6: DISCUSSION OF FINDINGS 
This chapter outlines the implications of this study in evaluating the effectiveness of marine 
biodiversity information to influence environmental management within the EIA framework of 
oil and gas exploration. The expectation as put forward in Chapter 1 was that the selected 
biodiversity reports and plans would be utilised to not only assess the level of impact of the 
proposed mining project on the different ecosystem types, but that they would also inform 
mitigation recommendations as a measure of their mainstreaming success.  
6.1 Addressing the Research Questions: 
6.1.1 Are the selected biodiversity products utilised in EIAs? 
This study found that all the biodiversity products examined had limited achievement in 
terms of biodiversity mainstreaming. It also found that the NSBA 2004, with specific 
emphasis on the Bioregions map, was the most successful in achieving utilisation. The map 
illustrating the Bioregions was used in almost all of the EMPs, with it being included in all 
EMPs from 2013 and 2014. This was the first national map for marine ecosystem types for 
South Africa, and this may be the reason it is still so widely used currently. Another 
possibility is that it is the oldest of the selected biodiversity information, and as such has had 
a longer timeframe to be accepted within the marine EIA sector. This would also explain the 
seemingly low level of use of the NBA 2011 ecosystem maps. However, it is concerning to 
note that although the NSBA 2004 Bioregions map was utilised, no mention was made of the 
NSBA 2004 Marine Threat status map or list. 
In biodiversity sectors, the threat status of a species or habitat/ecosystem type is considered 
vital information when making decisions around management and utilisation. This study 
found low levels of use of threat status information for all threat status maps in the EMPs. 
6.1.2 Where utilised, does the EIA give appropriate consideration to 
threatened habitats/ecosystems and priority biodiversity areas through 
mitigation recommendations? 
This study determined that EMPs that used the relevant information but did not have overlap 
with any threatened ecosystems in the project area of interest were justified in not 
considering the threat status of ecosystems in mitigation.  
EMPs that used less degrading methods (especially seismic surveys) and had overlap with 
threatened ecosystems did not give appropriate consideration to impacts on threatened 
ecosystems. For those EMPs that did include ecosystem degrading methodology and had 
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overlap with threatened ecosystems types, especially Critically Endangered ecosystem 
types, it was determined that they also did not give appropriate consideration for these 
ecosystems. This is evidenced by the lack of mitigation recommendations to avoid impact to 
these areas. It was noted that in some EMPs such as P12, interaction with marine 
ecosystems listed as vulnerable were unavoidable (see Figure 42 in Appendix VI). However, 
impacts on Critically Endangered ecosystems were not considered in any of the EMPs. Due 
to the limited spatial range of the Critically Endangered ecosystems, it is not unreasonable 
therefore to expect EAPs to recommend that seabed sampling and seabed surface heat flow 
measurements not be undertaken in these areas. This is in stark contrast with the sea bed 
mining example illustrated in section 3.4.2.  
Although threat status information was referenced, it was presented merely as background 
information as it did not inform any mitigation recommendations and thus had no impact on 
any of the proposed project plans. This is especially concerning for those projects that 
included exploration methods that may have direct impact or disturbance to benthic 
ecosystems. This might be related to the disconnect between the marine national threat 
status assessment and associated list of threatened ecosystem types and the publication of 
Gazette Notice for Listed Threatened Ecosystems (RSA 2009) as this notice refers only to 
terrestrial ecosystems. Marine threatened ecosystems are not listed under a general notice, 
and consequently relevant legislation that would aid in improving management of these 
threatened ecosystems does not apply.  
6.1.3 Do specialist studies, where present, provide sufficient information 
and/or recommendations on threatened habitats/ecosystems? 
The specialist studies used in the analysis (Marine Faunal Impacts) showed low levels of 
use of the selected biodiversity products and did not make any mitigation recommendations 
related to the threat status of ecosystems. However, this is not unexpected when viewed in 
conjunction with the terms of reference provided by the applicant to the specialist. The terms 
of reference (under the heading “Scope of Work”) in the specialist report included in P5 is 
provided below as a generic example: 
 Provide a general description of the local marine fauna in and around the proposed 
seismic area. 
 Identify, describe and assess the significance of potential impacts of the proposed 
seismic survey on the local marine fauna, focussing particularly on marine mammals 
and turtles, but including generic effects on fish and pelagic and benthic invertebrates. 
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 Identify practicable mitigation measures to reduce any negative impacts and indicate 
how these could be implemented in the implementation and management of the 
proposed project. 
As shown above, the terms of reference for the specialist makes no mention of impacts to 
ecosystems. In light of the terms of reference, any citation for ecosystem threat status can 
be deemed as unnecessary on the part of the specialist as it does not form part of the scope 
of work required by the applicant. This may also clarify why there was no pattern or 
correlation found in the presence of a specific biodiversity product in the main text of the 
EMP, and its presence in the specialist study (as shown in Figure 27 and Figure 28). The 
implication is that the EAP, and not the specialist, is intended to consider threat status of 
ecosystems in their assessment of impacts, as clearly evidenced in the results shown by 
Figure 29. This also implies that any mention of threat status of ecosystems and the OMPA 
focus areas, or any other potential protection areas, in relation to ecosystem protection by 
the specialist goes over-and-above the expectations laid out in the terms of reference. The 
appropriate response to this gap would be to amend the terms of reference to the specialist 
in marine faunal impacts, or to procure an additional specialist report on habitat/ecosystem 
impacts. 
6.1.4 Is the EIA process sufficient in ensuring sustainable development in the 
marine environment? 
The results of this study show that the EIA process, in isolation, is not sufficient to ensure 
sustainable development in the marine environment when assessing the consideration for 
threatened ecosystem types, especially Critically Endangered ecosystems, by EAPs in the 
EMPs for the marine oil and gas sector. As discussed in Chapter 3 and evidenced in 
Appendix VI, the NBA 2011 ecosystem threat status maps not only provide national context, 
but also allow for the level of fine-scale planning that is required at the project level to avoid 
unnecessary ecosystem degradation and impacts on biodiversity priority areas.  
6.2 General Findings: 
This study determined that all the biodiversity products had limited achievement in terms of 
biodiversity mainstreaming. Although products were cited, no mitigation recommendations 
were directly linked to these products despite their inclusion in the selected EMPs. All 
biodiversity products and their respective maps were presented as supplementary 
information that provided environmental context rather than as the basis for decision-making 
around the proposed mining project plan. As the success of a biodiversity product in terms of 
mainstreaming was measured on both utilisation and level of influence as evidenced by 
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related mitigation methods, the lack of mitigation measures indicated poor levels of influence 
of these products.  
6.2.1 OMPA 2011 
The OMPA report and Offshore Focus Areas map showed very high levels of use but low 
levels of influence, and are another example of biodiversity information that has no legislated 
support. The high level of use can be attributed to the strong stakeholder engagement 
process that was undertaken during the project implementation, and therefore shows the 
power of continuous stakeholder engagement to improve the uptake of information in the 
public and private sector (Adams et al. 2014, Hughes and Dann 2009). However, the lack of 
mitigation recommendations that were directly linked to this document could be an indication 
of the lack of engagement with the key factors that have driven the selection of these areas 
for biodiversity and fisheries management. The OMPA report and Offshore Focus Areas 
map form part of the National Protected Area Expansion Strategy to aid South Africa in 
achieving its Aichi targets by 2020. Although it was found that there was a medium to high 
level of use of this document (present in all EMPs from 2013) there was no indication of any 
deeper engagement with the information presented in the document. OMPA results were put 
forward as additional information on the environment with a note portraying any future 
proclamation as a possible “threat” to the proposed project. Under the section 2.4.3 in 
Chapter 2, a brief description is given of SEAs. The OMPA report should be viewed as an 
SEA and therefore is the most complementary tool to the marine environmental 
management framework. More emphasis should be placed on the OMPA focus areas in 
mining mitigation recommendations and project plans for sound decisions around 
biodiversity management to be possible, as these areas represent key biodiversity that has 
been identified for future protection as part of the aims of achieving sustainable 
development. 
6.2.2 NSBA 2004 
This study found that the NSBA 2004 was the most utilised of the selected biodiversity 
reports within the EIA framework for marine petroleum applications. The OMPA report was 
also noted as being increasingly referenced in EIAs for years 2013 and 2014. Very little 
uptake was noted for the NBA 2011 maps for pelagic and benthic ecosystems. The NBA 
2011 ecosystem map publication was also found to have no impact on the use of the NSBA 
2004 ecosystem map as the NBA 2011 has been shown to be more detailed and provide 
more accurate information upon which to build project plans. This was attributed to the long 
amount of time that EIA practitioners have had to assimilate the information in the NSBA 
2004 and could be indicative of a lack of resources allocated to EIAs for exploration rights. 
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Concern was raised by the general lack of reference to the ecosystem threat status 
information available in both the NSBA 2004 and the NBA 2011. No recommendations were 
detected that were directly related to the selected biodiversity reports, which would indicate a 
lack of influence on the project plan (in contrast with the case study example in Chapter 3). 
6.2.3 NBA 2011 
The NBA 2011 ecosystem maps showed very little uptake into the EIA framework. The 
benthic map was only used four times, whilst no mention of the pelagic map was found in 
any of the 19 analysed EMPs produced after its release. An interesting outcome was that the 
publication of the NBA 2011 did not appear to have any effect on the continued use of the 
NSBA 2004, as documents that referred to the NBA 2011 Benthic map also referred to the 
NSBA 2004 Bioregions map to describe the affected environment within the project. The 
NBA 2011 ecosystem maps are more detailed and at a finer scale, and therefore it is 
reasonable to assume that as it represents the most recent and best available data, it 
would’ve replaced the NSBA 2004 in the EMPs. This may be attributed to the long time that 
the marine impact assessment sector has had to assimilate the NSBA 2004. As mentioned 
under Section 2.4.3, the amount of budget allocated for EIAs could be a determining factor in 
the amount of effort an EIA practitioner may assign to each project (Southalan 2012). This 
could lead to an over-reliance on previously collated information, i.e. where a lot of effort has 
already been invested in collating and writing up of general environmental information, it is 
deemed unnecessary to repeat that effort for future or current projects as this general 
information is still relevant. Although it was not included in the objectives of this study, it was 
noted that information on the affected environment that was presented in the analysed EMPs 
were very similar in format and language, and did not discuss the ecosystem types or their 
associated threat status in any detail. A deeper inquiry is needed to formulate solutions to 
address the over-reliance on previously completed (albeit well-written and well-referenced) 
general information without the necessary engagement with new or more fine-scale 
information on the specific ecosystem types that are being affected as a challenge within 
marine EIAs going forward. One possible opportunity to address this could be in the next 
iteration of the Mining and Biodiversity Guidelines (Department of Environmental Affairs, 
Department of Mineral Resources, Chamber of Mines, South African Mining and Biodiversity 
Forum, and South African National Biodiversity Institute, 2013) by including a stronger focus 
on marine issues and management with specified guidelines on the appropriate level of 
biodiversity information required. 
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6.2.4 Types of Exploration Methods and Impacts 
No clear relationship could be established between the types of exploration methods used in 
the projects (Table 6) and the biodiversity information selected for inclusion in the EMP 
(Table 7) despite the impacts of these activities (see Table 1 and Appendix I). Data on 
marine ecosystems is sparse and expensive to collect, and as such it is not surprising that 
there was a large focus of exploration activities for South Africa on 2D seismic surveys (see 
Table 6) as these are the most inexpensive sampling method used in the marine 
environment. Mitigation recommendations for seismic surveys were focused on impacts to 
large marine fauna and the fisheries sector, with no mitigation recommendations put forward 
for seabed/benthic ecosystems. This could indicate the gap in understanding on how seismic 
surveys affect the benthic environment and the associated species. Physical damage as well 
as avoidance behaviour has been reported for some fish species at close range (McCauley 
et al. 2003). The EMPs all recommended soft-start booms to allow mobile animals in the 
area an opportunity to move away before each survey began. It is unclear if this mitigation 
method is effective for benthic mobile species and further studies are needed to assess the 
impact on behaviour of burrowing and sessile species, in addition to impacts on rare or 
vulnerable ecosystems such as cold water corals. As illustrated in Figure 21, the majority of 
the pelagic environment is considered Least Concern in South Africa. Impacts of exploration 
activities were not considered in the NBA 2011 due to the transient nature of these activities. 
Due to the large number of exploration applications utilising acoustic surveys in the marine 
environment, the SANBI may need to revisit the decision to exclude exploration activities 
from threat status analysis for the next NBA. 
Impacts of seismic surveys on pelagic biodiversity are often rated as very low with only 
impacts to seabirds and turtles included in EMPs. Little attention is given to other organisms 
found in the water column, including larvae, plankton and fish despite recorded impacts and 
concerns for these taxa (See Table 1). As the sound source is submerged between 5-20m 
below the surface, the focus of seismic impacts is on the reflected sound once it has 
rebounded from the ocean surface (Dr Sue Horsefield – Supervisor : South Africa, North and 
East Africa Operations of Exxon Mobil, pers. comm.). This may suggest a 2-dimensional 
bias in the way in which industry and EAPs perceive the pelagic environment that leans 
toward impacts that can be viewed on the surface or upper waters of the water column only. 
This may account for the low significance of impacts attributed to seismic and sonar survey, 
and the lack of consideration for pelagic systems within EMPs. However, very little is 
understood of how suspended pelagic species that are at the mercy of the currents respond 
and/or are impacted upon by seismic booms. Further research is required to assess the 
impact this activity might have on fish recruitment of species that use currents as part of their 
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life-cycle, as this might have a negative impact on the sustainability of commercial fisheries 
(Dalen et al. 2007).  
The lack of engagement within the fisheries specialist studies with any of the biodiversity 
products is also of concern, as sustainable fisheries rely heavily on functioning and well-
managed ecosystems. It would therefore be expected that the fisheries specialist studies 
would have a deeper understanding of the OMPA, and further engagement with this sector is 
required to clarify why such low consideration is given for products that have such strong 
fisheries sustainability focus. The fishing industry and its Government department are 
considered the key interested and affected parties to be consulted as part of the EIA process 
(Atkinson and Sink 2008). As such, opportunities may exist outside the petroleum EIA sector 
to strengthen mainstreaming of biodiversity products that would still have an impact in the 
petroleum EIA sector through the public participation process. This will aid in encouraging 
appropriate biodiversity management of areas that provide ecosystem services that 
contribute to fisheries sustainability.  
The seriousness of impacts of potentially destructive methods used in exploration is 
dependent upon the receiving environment. Concern has been raised in this study regarding 
the lack of consideration of impacts of exploration activities on Critically Endangered 
ecosystems, as evidenced by the lack of mitigation recommendations to avoid these 
ecosystems (see section 5.4). Due to the challenges related to in situ observation and 
monitoring of impacts and rates of recovery of deep sea ecosystems, the need for a deeper 
engagement with appropriate information before action is taken is especially important with 
regards to already threatened ecosystems. This illustrates the need to apply the 
precautionary approach when dealing with areas of high biodiversity value or concern to 
avoid unnecessary degradation of these areas. 
6.2.5 Limited Number of EAPs 
An unexpected finding of this research was the limited number of EAPs participating within 
the marine oil and gas sector, as well as the presence of only four specialist/consultants that 
were utilised in the preparation of specialist studies for the petroleum sector in general. Only 
one consultancy was used to comment on impacts to fisheries, and another to comment on 
impacts to marine fauna. This indicates a lack of human resource capacity in the broader 
marine biodiversity sector of South Africa that may present a challenge to effective 
management in the marine environment, reiterating the challenge of developing countries to 
implement EIAs effectively (Alshuwaikhat 2005). The implication is that only a single source 
capable of producing the requested specialist report exists, and that should the importance 
of ecosystem degradation and threat status be elevated in the petroleum EIA framework, the 
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competency of the specialist/consultant could be a limiting factor in properly assessing these 
impacts. This may also suggest that there is a lack of competitiveness within these 
knowledge arenas.  
Van Reenen (2011) found that competition was necessary to improve the productivity and 
management of production sectors in the UK, and that to avoid problems such as collusion 
within a sector, government intervention was required to ensure that a sector was 
competitive. The lack of competition in the South African context in the biodiversity arena 
implies that there is a monopoly of the sector by individual consultancies making it 
uncompetitive and limiting the choice of specialists for EAPs. This highlights the need for 
capacity development to increase the human resource base necessary to achieve 
appropriate levels of competition (Folke et al. 2002). However, this might also present an 
opportunity for targeted mainstreaming of the selected biodiversity products as the limited 
number of specialists/consultants involved in specialist studies implies that interventions to 
improve the use of biodiversity products could be done fairly quickly with very little financial 
resources, as time and financial constraints are the main challenges to mainstreaming 
initiatives at SANBI due to the small Marine Programme. 
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7 RECOMMENDATIONS AND CONCLUSION 
7.1 Recommendations: 
The following recommendations have been identified that, if undertaken, would greatly serve 
to improve the ability of the SANBI to achieve influence in maritime development in general.  
 Failure to utilise the existing legislative framework to improve the use of these products 
was put forward as a challenge to marine biodiversity management. SANBI should 
endeavour to work closely with the Dept. of Environmental Affairs to align the publication 
of these documents to ensure that the latest and most accurate information is included 
in the Government Gazette. Current marine and coastal threatened ecosystems should 
be included in the next iteration of the Government Notice for Listed Threated 
Ecosystems to give effect to these products.  
 Future national assessments should aim to align the process of ecosystem assessment 
publication with the legislative drafting process. This would assist in improving 
coordination between the government and biodiversity sector as well as ensure that the 
current list of threatened species included in the next General Notice is the most up to 
date and accurate list available. 
 Owing to ethical considerations, the relationship of biodiversity information utilised and 
EAP competency was not investigated and could be considered as part of an audience 
targeting exercise.  
 Further study is also required to assess the level of understanding of the EIA 
practitioners on how these products should be used in relation to project planning and 
mitigation which could in turn be used to inform the mainstreaming communication 
strategy for these products.  
 This could also lead to more focussed revisions of the Mining and Biodiversity 
Guidelines that include specific details on the type of information that should be included 
when considering biodiversity impacts, and influence the improvement of the NBA to 
facilitate updating the map (Figure 5) in the Mining and Biodiversity Guidelines of 
biodiversity areas of high value or concern that pose a risk to the project plan that allows 
EAPs.  
 Studies such as this one should be carried out at regular intervals to provide deeper 
insight into the level of effectiveness of biodiversity products to influence EIAs and 
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decision making to feed into an adaptive environmental management framework. This 
would assist in determining where mainstreaming is most needed and to what extent 
further training in the EIA sector is required. This will also provide insight into the types 
of products that are most useful as well as the best means of making them available.  
 Mainstreaming of new biodiversity products should be included within the project design 
of national assessments and other marine biodiversity projects going forward.  
Implementation of these recommendations would greatly improve the EIA process but the 
EIA process alone is insufficient in ensuring sustainable development. Integrated Marine 
Spatial Planning and a representative network of Marine Protected Areas in conjunction 
with a strengthened EIA system would provide the necessary framework to enable a 
sustainable ocean economy in South Africa. 
7.2 Conclusion: 
This study found that only the NSBA 2004 Bioregions map had acceptable levels of 
utilisation within EIAs for the petroleum sector. Very few EIAs used any of the maps for 
threat status. The OMPA map also showed low levels of use, and were often only included 
as contextual information as a future threat to project. Specialist studies on impacts to 
fisheries made no mention of the selected biodiversity information, whilst studies on impacts 
to marine fauna showed low levels of use for all products. This was attributed to the absence 
of habitat or ecosystem impacts within the terms of reference provided to specialists. 
Ultimately, no mitigation recommendations were detected that could be attributed to the 
selected biodiversity products. This study therefore determined that mainstreaming of these 
products was unsuccessful based on the apparent lack of influence that this information had 
on the project plan. 
The SANBI Marine Programme has limited capacity with only two permanent staff members 
to address all the marine biodiversity issues for the country. Strategic intervention is 
therefore required to enable this small team to be as effective as possible at achieving 
SANBI’s mandate in support of sustainable development. This initial study of the influence of 
SANBI’s mainstreaming products in the pre-approval phase of the EIA decision-making 
framework has identified a gap in the understanding of the intention of biodiversity products 
within the environmental management decision-making framework. Further engagement is 
required to bridge this gap and enable a feedback loop between the biodiversity sector and 
industry to achieve a common understanding of the role of biodiversity assessments and 
spatial planning products in the EIA framework to support sustainable development into the 
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future. Implementation of the recommendations made in this study would greatly improve the 
EIA process but the EIA process alone is insufficient in ensuring sustainable development 
and should form part of a broader strategy to facilitate a sustainable ocean economy.  
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APPENDICES 
APPENDIX I: Methods and equipment used in Mining Exploration 
Seismic Surveys 
Seismic surveys are a form of geophysical survey that aims at measuring the earth’s properties by 
means of physical principles such as magnetic, electric, gravitational, thermal, and elastic theories, 
and usually form the initial phase of exploration. These are based on the theory of elasticity and 
therefore try to deduce elastic properties of materials by measuring their response to elastic 
disturbances called seismic waves (ParkSeismic 2007). In offshore seismic surveys, high energy 
noise sources are used to assess the seabed by rapidly releasing compressed air to produce an 
impulsive signal, i.e. a very loud boom (McCauley et al. 2000). These signals penetrate the seafloor 
and are reflected back by “density or velocity discontinuities within the underlying rock strata” 
(McCauley et al. 2000). Using seismic data, geologists are able to locate regions below the earth’s 
surface that contain mineral resources. In the marine environment, the high energy sources are 
dragged behind a vessel along transects and the reflected signals captured by acoustic receivers 
(Figure 32).  
 
Figure 32: Illustration of a typical offshore seismic survey displaying the position of sound wave 
source and acoustic receivers (source: Sarah Wilkinson of Capfish Fisheries Monitoring). 
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There is concern over the impacts of rising underwater ambient noise levels of anthropogenic 
activities on marine species (Weilgart 2013, Slabbekoorn et al. 2010, McCauley et al. 2003, McCauley 
et al. 2000). Recent research has shown that seismic noise can impact foraging and spawning 
behaviour of fish, mammals, turtles and invertebrates (Hawkins and Popper 2014, New et al. 2014).  
Seabed Surface Heat Flow Measurements: 
Seabed surface heat flow measurements measure the temperature and thermal conductivity of the 
sediment. These are used to determine the thermal regime (i.e. the amount of heat available) of the 
area and to assess the potential for hydrocarbon resources. Fisher and Harris (2010) describe the two 
types of instruments for these measurements (Figure 33): 
(i) instruments that penetrate the seafloor and determine temperatures within shallow 
sediments (generally <10 m) and  
(ii) instruments deployed within sediments while drilling to greater depths (~30-400m). 
 
Figure 33: Examples of seafloor heat measurement instrumentation (Fisher and Harris 2010). 
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Water Column Sampling: 
Water column sampling is usually undertaken by using a CTD Profiler (Conductivity, Temperature and 
Depth profiler) shown in Figure 34. This instrument usually consists of multiple water-bottle samplers 
that collect water samples at various depths. The samplers are usually cylindrical tubes that have 
stoppers on either end which are trigger by electrical signals to close either manually or at pre-set 
depths (PTI Environmental Services 1991). Water samples can be analysed for various physical 
properties such as turbidity and salinity, as well as naturally occurring hydrocarbons and heavy 
metals. This method is associated with oceanography and no negative impacts to the environment 
would be expected to emanate from this exercise. 
 
Figure 34: An image of a CTD being deployed from a ship (www.wikipedia.com). 
Seabed Sampling: 
Seabed column sampling is mainly done using a piston corer (Figure 35). A piston corer is a long 
metal tube that is used to extract sediment from the seafloor in such a manner that the stratified 
layers of the sediment are not disturbed (WHOI 2014), thus providing the user with an undisturbed 
sample of the layers of sediment as they occur on the seafloor. These samples are not only indicative 
of the substrate being sampled, but are also tested in laboratories for the presence of hydrocarbons to 
assess the potential for mineral resources in the area. 
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Figure 35: Graphic depiction of the coring action of a typical piston corer for marine sediment 
sampling (WHOI 2014) 
Piston corers are thought to have very localised impacts on the benthic environment as the diameter 
of the piston ranges from 70 – 90 mm (http://www.osil.co.uk/). However, during an exploration 
exercise numerous cores are collected which could have negative impacts on sensitive and/or 
endangered ecosystems. 
Multibeam Echo Sounder: 
Multibeam echo sounders are used to create topographical or bathymetric maps of the ocean floor. 
This method is similar to seismic surveys in that it uses sound waves that are reflected from the 
underwater features to create data. Echo sounders make use of high frequency acoustic signals that 
are sent out in a swath using a transducer where they are also received (Dansen 2005). The reflected 
information is then analysed to create images of the seafloor similar to topographic terrestrial maps 
(Figure 36). The length of time taken for the sound to reflect back to the ship is used as an indication 
of depth, whilst the strength of the returning signal indicates substrate type, i.e. a “soft” signal would 
indicate soft or muddy sediment whilst a “hard” or strong signal indicates an area of hard ground 
(NIWA 2005). Multibeam echo sounder results are often used to determine areas where piston coring 
or seabed sampling would be most appropriate. At the time of this study, no literature was available 
on the impacts of this method on marine species.  
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Figure 36: Graphic depiction of a ship collecting swath bathymetry data using a multibeam echo 
sounder with the 3D data imposed on the seafloor (NIWA 2005). 
Sub-bottom Profile: 
Sub-bottom profiling is achieved through side-scan sonar and also uses sound as a medium for 
collecting information of the seafloor and is similar to multibeam echo sounder methods. Sub-bottom 
profilers however are generally used for shallow water sampling and make use of a “towed fish” 
(Figure 37). Just like echo sounders, they emit frequencies that measure the shape and reflectivity 
(hardness) of the substrate. The fish is suspended above the seafloor and dragged along a transect 
to create fine-scale imaging of the seafloor (Penrose et al. 2005). 
 
Figure 37: Image of a typical side-scan sonar fish (Penrose et al. 2005). 
At the time of this study, no literature was available on the impacts of multibeam echo sounder and 
sub-bottom profile surveys on marine species. 
All the methods mentioned above are useful in assessing the presence of mineral deposits under the 
seafloor as well as having the capability of providing information on different ecosystems and 
associated biodiversity that can assist in assessing the impact of activities (ECORYS 2014).
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APPENDIX II: The first hierarchical marine habitat classification (Lombard et al. 2005) 
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APPENDIX III: Key characteristics of the 16 pelagic “habitats” recognised within the 
South African EEZ. Note that descriptions of key characteristics are within a South 
African and not a global context (Sink et al. 2012). 
Pelagic 
“habitat” 
Key characteristics 
Aa1 
Very high productivity, high chlorophyll and very cold water (SST mean = 15.2°C) over the shallow 
gradually sloping shelf of the upwelling centre of the Benguela current in the south Atlantic ocean. 
Ab1 
High productivity and high but highly variable chlorophyll and cold water (SST mean 16.6°C) due to 
upwelling over the deeper gradually sloping Benguela shelf area of the south Atlantic ocean. Very high 
occurrence of chlorophyll fronts. 
Ab2 
Medium - high productivity and very high variability in productivity, medium-high chlorophyll and very 
high variability in chlorophyll over the shallow gently sloping Agulhas bank.  Moderate Indian Ocean 
temperatures that are highly variable (SST mean = 19.1 °C). 
Ab3 
Medium productivity, cold to moderate Atlantic temperatures (SST mean=18.3°C) moderate 
chlorophyll related to the eastern limit of the Benguela upwelling on the outer shelf. Relatively frequent 
chlorophyll fronts occur in this bioregion. 
Bc1 
Moderate temperature (SST mean = 21.8°C), low productivity, frequent sea surface temperature fronts 
in the Open Indian Ocean. 
Bc2 
Moderate temperature (SST mean = 20.5°C) with moderate variability in the Indian Ocean Abyss. 
Medium frequency of eddies. Agulhas retroflection and transition toward the Southern Ocean. 
Bb1 
Atlantic Ocean  abyss, consistently low productivity and temperature (SST mean 18.7C°), low 
frequency of SSF fronts 
Bb2 
Consistently low productivity, chlorophyll and temperature (SST mean = 18.5°C) Atlantic open ocean 
transition toward the Benguela upwelling region. 
Ba2 
Cool (SST = 19.4°C) Indian and Atlantic ocean steep slope or abyss with high frequency of eddies, 
medium frequency of SST fronts, associated with the Subtropical convergence and Agulhas Return 
Current. This cluster exhibits occasional short –lived events of high productivity associated with the 
subtropical convergence (Llido et al. 2005). 
Ba1 
Cold (SST mean 17.8°C) Atlantic Ocean abyss with consistently low chlorophyll and medium 
frequency of eddies. 
Ca1 
Warm (SST mean = 24.1°C) Indian ocean abyss with very low chlorophyll, productivity and frequency 
of chlorophyll fronts. 
Ca2 
Consistently warm (SST mean 23.5°C) Indian ocean water with low variability in temperature and very 
low frequency of chlorophyll fronts. 
Cb1 
Very warm (SST mean = 24.9°C) stable subtropical Indian Ocean shelf ecosystem with low 
frequencies of eddies and SST fronts. 
Cb2 
Warm (SST mean = 23.5°C) core of the Agulhas current along the steep slope of the eastern 
continental shelf. High variability in primary productivity and chlorophyll with moderate to high 
chlorophyll values. 
Cb3 
Cool (SST mean = 21.2°C) Indian Ocean water with high productivity and high but variable chlorophyll, 
associated with very frequent SST and chlorophyll fronts. This habitat represents cool productive water 
that has been advected onto the shelf in this shear zone through Agulhas-current driven upwelling 
cells (Lutjeharms et al. 1989, 2000). 
Cb4 
Moderate (SST mean = 22.2°C) Indian Ocean water with frequent SST and chlorophyll fronts 
associated with the steep outer shelf. 
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APPENDIX IV: OMPA Focus Areas Rationale and Management Considerations 
Focal Area Name Rationale Potential spatial management measures and other considerations 
Childs Bank  Offshore habitat representation 
 Benthic protection (submarine bank, 
shelf, shelf edge and cold water 
corals) 
 Bycatch management (offshore trawl) 
 Fisheries management (demersal 
trawl) 
Experimental closure for benthic fisheries along the shelf (linked to the SADSTIA proposed trawl 
closure committed as part of eco-certification conditions) is recommended. Full seabed protection is 
advised for the Child’s Bank submarine feature and it is suggested that this is effected prior to 
implementation of the closure so as not to shift effort onto this potential vulnerable marine 
ecosystem. iBhubesi reef is also recommended as a seabed protection zone and further engagement 
with the petroleum sector is needed in this regard. The broader focus area is important for large 
pelagic fishing, seabed protection and support for the management of demersal resources. It may not 
be necessary to exclude pelagic fisheries from this area. 
Cape Canyon  Offshore habitat representation 
 Pelagic habitats and processes 
 Benthic protection (canyon) 
 Threatened species 
 Fisheries sustainability 
A zoned MPA including no-take areas, seabed protection zones and zones to minimise user conflict 
could help achieve multiple objectives in this area. The existing MPAs (Langebaan, Sixteen Mile 
Beach, Marcus Island, Malgas Island and, Jutten Island) in the area should be considered for 
consolidation, extension or re-zoning to resolve existing resource conflicts, protect threatened 
species in core areas and minimise stakeholder impacts. This area is important for small pelagic 
fisheries who are interested in negotiation to achieve increased protection of core seabird habitat in 
return for access to part of the Sixteen mile beach MPA. 
Protea Seamount  Offshore habitat representation 
 Benthic protection (seamount) 
Two seamounts in this area should be included within a zoned MPA that includes a no-take area and 
a benthic protection zone. Fishing could be excluded from the seamount where lowest effort has 
been exerted. A portion of the Ferro-manganese nodule habitat must be included in the MPA. 
Browns Bank  Offshore habitat representation 
 Benthic protection 
 Fisheries sustainability (demersal trawl 
and longlining) 
 Bycatch management (offshore trawl) 
Sector specific Fishery management Areas, seabed protection zones or MPAs can be considered in 
this area. The Browns Bank area is an important spawning area for hake and data suggests that 
large hake frequent this area. As such a small closed area, including the more vulnerable hard 
ground habitat, could support the sustainability of the hake fisheries. There are hard grounds in this 
focus area which should receive formal protection (effected in legislation) from fishing and mining. 
Activities that affect the seabed should be prevented from extending into deeper water along this 
shelf edge area. 
Agulhas Bank  Offshore habitat representation 
 Benthic protection (deep reefs) 
 Bycatch management (inshore trawl) 
 Fisheries sustainability (linefish, hake) 
 Threatened species (linefish) 
A zoned MPA is recommended in this area to represent poorly protected habitats (especially mud 
and gravel habitats), protect vulnerable marine ecosystems (deep reefs, hard grounds) and support 
fisheries sustainability. This could include or supplement independent spatial management aimed at 
supporting bycatch management for the inshore trawl sector. A network of linked (but not necessarily 
contiguous) spatial management measures across the bank may be most appropriate in this focus 
area. Key features for inclusion include the Alphard Banks, the 45 Mile Bank, unrepresented gravel 
and mud habitats and different fish communities that are caught by the inshore trawl sector. 
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Southwest Indian 
Seamounts 
 Offshore habitat representation 
 Benthic protection (seamount, shelf 
edge) 
 Fisheries sustainability (small pelagic 
species) 
 Bycatch reduction (large pelagic) 
A fully protected or zoned MPA is suggested to achieve the multiple objectives for this area. Very 
rough ground and strong currents already offer some protection to this area which has lower cost 
than many other shelf edge areas. Unprotected habitats of very limited spatial extent should be 
considered for inclusion (e.g. shelf edge gravels). Two separate management areas or a large single 
zoned area could be considered. 
Offshore Port 
Elizabeth 
 Offshore benthic habitat representation 
 Benthic protection (cold water corals, 
canyon, shelf edge, deep reefs) 
 Fisheries sustainability (kingklip, hake, 
linefish, squid) 
 Bycatch management (inshore and 
offshore trawl) 
 Threatened species (seabirds) 
Seabed Protection zones, Fishery Management Areas and expansion of existing or proposed Marine 
Protected Areas should all be considered in this complex area. There are offshore features in this 
area that have few alternative options for conservation which is why this area is still selected despite 
relatively high cost values in this area. Existing planning for the proposed Addo MPA and the existing 
seasonal kingklip closure should also be considered in the development of offshore spatial 
management measures in this area and a suite of smaller appropriately zoned areas across this 
focus area could be appropriate. 
Protea Bank  Offshore benthic habitat representation 
 Pelagic habitats and processes 
representation 
 Benthic protection (cold water corals, 
canyon, shelf edge, deep reefs) 
 Fisheries sustainability (linefish) 
 Threatened species (linefish) 
A zoned Marine Protected Area should be considered in this area which also has potential to provide 
for non-consumptive resource use. This focus area was also identified by fine-scale planning 
conducted in KwaZulu-Natal through the SeaPlan project. The presence of 4 submarine canyons, 
deep reefs and 7cold water coral records highlight the need for effective seabed protection in this 
area although there is evidence that this area is important for pelagic processes (high frequency of 
fronts) and sharks. This area could contribute to reef types that are currently underprotected in the 
bioregion and could help recovery of overexploited linefish. Conflict between divers and fishers 
needs to be addressed but there is currently some voluntary effort to stop fishing in some areas. 
Tugela Banks  Offshore habitat representation 
 Benthic protection (cold water corals, 
canyon, shelf edge, deep reefs) 
 Bycatch management (crustacean 
trawl) 
 Threatened species (turtles, linefish) 
A zoned Marine Protected Area and industry –specific fisheries or bycatch management areas 
should be considered for implementation in this area. Unprotected pelagic and seabed habitats (such 
as Natal shelf muds and gravels and submarine canyons) warrant protection in this area which has 
complex sedimentary patterns and complex oceanography. This area is highly productive and serves 
a nursery area for many species. This focus area was also identified by finescale planning conducted 
in KwaZulu-Natal through the SeaPlan project led by Ezemvelo KZN Wildlife. 
iSimangaliso 
Offshore 
 Offshore benthic habitat representation 
 Pelagic habitats and processes 
representation 
 Benthic protection (canyons, corals) 
 Bycatch management (crustacean 
trawl) 
 Fisheries sustainability (linefish) 
 Threatened species (turtles, linefish) 
Southern and offshore expansion of the existing Marine Protected Area and World Heritage Site with 
appropriate zonation is recommended in this area. Large pelagic fishing is not permitted within 20 nm 
of the coastline and costs are low within this zone of the focus area. This focus area was also 
identified by fine-scale planning conducted in KwaZulu-Natal (SeaPlan project). This area is 
important for threatened species, particularly turtles and linefish. Entire canyons and cold water coral 
records offshore of the current MPA must be included. 
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APPENDIX V: Data captured from EMPs using content analysis. 
Document Number P1 
Name of document 
South West Orange Basin Deepwater Exploration Area: Final 
Environmental Management Programme (EMPr) 
Date 11 April 2014 
Acquired from PASA 
Author/Lead consultant Environmental Resources Management 
Consultants/Specialist 
studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Applicant New Age Global Energy South Africa PTY LTD 
Location Off Cape Point to Saldana, 2800-4700m depth 
Scan of map 
  
Proposed activities 
2D seismic, 3D seismic, seabed surface heat flow measurements, 
seabed and water column sampling incl piston coring, multibeam echo 
sounder and sub-bottom profile survey 
Ecosystem map 
Bioregions map - Lombard et al. 2005, Coastal and Benthic ecosystem 
types  - Sink et al. 2012 
Ecosystem threat status Sink et al. 2012 - offshore pelagic and benthic 
Does it overlap with a 
threatened ecosystem 
type? 
no 
Have any mitigation 
measures been 
recommended? 
no, impacts on invertebrates assessed as negligible. 
Does it overlap with 
OMPA focus areas? 
No – was cited. 
Which focus area does 
it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
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Document number P2 
Name of document 
Amended Environmental Management Programme for Seismic Surveys 
in the Algoa/Gamtoos Block 
Date 03 October 2012 
Acquired from PASA 
Author/Lead consultant Environmental Resources Management 
Consultants/Specialist 
studies 
Fisheries - CapFish 
Applicant New African Global Energy South Africa (New AGE) 
Location 
Offshore between Jeffreys Bay and Kenton-On-Sea, shoreline to 
approximately 100km offshore at Van Stadens River Mouth. 
Scan of map 
 
Proposed activities 2D and 3D seismic surveys 
Ecosystem map no ecosystem map 
Ecosystem threat status no threat status 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
not considered 
Which focus area does it 
overlap with? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
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Document number P3 
Name of document 
Environmental Management Programme for a proposed seismic survey in 
the Pletmos inshore area off the South Coast Of South Africa 
Date 29 June 2010 
Acquired from PASA 
Author/Lead consultant CCA Environmental (Pty) Ltd 
Consultants/Specialist 
studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Applicant Bayfield Energy Limited 
Location 
On the South Coast of SA, from Mossel Bay to Port Elizabeth over an 
approximate area of 11 346 km
2
 
Scan of map 
 
Proposed activities 2D seismic surveys 
Ecosystem map not considered 
Ecosystem threat status not considered 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
not considered 
Which focus area does it 
overlap with? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
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Document number P4 
Name of document 
Environmental Management Programme for a proposed 2D speculative 
seismic  survey off the East Coast of South Africa. 
Date 21 June 2012 
Acquired from PASA 
Author/Lead consultant CCA Environmental (Pty) Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services; Description of the Offshore 
Environment of the East Coast - Centre for Marine Studies 
Applicant CGGVeritas Services 
Location along the coast from Port Shepstone to Mozambique 
Scan of map 
 
Proposed activities 2d seismic survey 
Ecosystem map None 
Ecosystem threat 
status 
None 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
not considered 
Which focus area does 
it overlap with? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
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Document number P5 
Name of document 
Environmental Management Programme for a proposed 2D speculative 
seismic survey in the Durban and Zululand Basins off the East Coast of 
South Africa 
Date 14 December 2012 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Sasol Petroleum International (Pty) Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
In the Durban and Zululand Basins between Port Edward and the 
Mozambique border 
Scan of map 
 
Proposed activities 2D seismic surveys 
Ecosystem map NSBA Bioregions  - Lombard and Strauss 2004 
Ecosystem threat 
status 
Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with 
a threatened 
ecosystem type? 
yes, benthic only 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Tugela Banks, iSimangaliso Offshore 
Have any mitigation 
measures been 
recommended? 
no 
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Document number P6 
Name of 
document 
Environmental Management Programme for a seismic survey in Blocks 2931C, 
2931D, 2932A and 2932C, East Coast, South Africa. 
Date 27 May 2010 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Silver Wave Energy (Pte) Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal Assessment - 
Pisces Environmental Services; Description of the Offshore Environment of the 
East Coast - Centre for Marine Studies 
Location 
Blocks 2931C, 2931D, 2932A and 2932C fall within the offshore area of the East 
Coast between Durban and Richards Bay.. 
Scan of map 
 
Proposed 
activities 
2D seismic surveys 
Ecosystem map None 
Ecosystem threat 
status 
None 
Does it overlap 
with a threatened 
ecosystem type? 
not considered 
Have any 
mitigation 
measures been 
recommended? 
not considered 
Does it overlap 
with OMPA focus 
areas? 
not considered 
Which focus area 
does it overlap 
with? 
not considered 
Have any 
mitigation 
measures been 
recommended? 
not considered 
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Document number P7 
Name of document 
Environmental Management Plan for a proposed 2D seismic survey, sonar 
bathymetry and drop core sampling in the Outeniqua South Area off the 
South Coast of South Africa. 
Date 26 October 2012 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Total E and P South Africa (Pty) Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
The Outeniqua South Area is situated deep offshore roughly between Cape 
Agulhas and Cape St Francis 
Scan of map 
 
Proposed activities 2D seismic surveys, drop core sampling, sonar bathymetry 
Ecosystem map NSBA Bioregions  - Lombard et al. 2005 
Ecosystem threat 
status 
Ecosystem threat status - Sink et al. 2012 (benthic only) 
Does it overlap with a 
threatened 
ecosystem type? 
yes 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Southwest Indian Seamounts and Browns Bank 
Have any mitigation 
measures been 
recommended? 
no 
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Document number P8 
Name of document 
Environmental Management Plan for a proposed 2D speculative seismic 
survey off the South and East Coasts of South Africa. 
Date 01 October 2012 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Petroleum Geo-Services 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Most of the area located beyond 100m depth contour, with closest point to 
shore being approximately 30 km between Quoin Point and Cape Infanta 
and 30km between Cape St Francis and Port Edward. The entire area 
spans from Cape Agulhas to Port Edward. 
Scan of map 
 
Proposed activities 2D seismic survey 
Ecosystem map NSBA Bioregions  - Lombard et al. 2005 
Ecosystem threat 
status 
Ecosystem threat status - Sink et al. 2012 (benthic only) 
Does it overlap with a 
threatened ecosystem 
type? 
Yes 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Port Elizabeth Offshore 
Have any mitigation 
measures been 
recommended? 
no 
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Document number P9 
Name of document 
Transkei and Algoa Exploration Area: Environmental Management 
Programme 
Date 26 June 2013 
Acquired from PASA 
Author/Lead 
consultant 
Environmental Resources Management 
Applicant Impact Africa 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services, Marine Archaeology - 
African Centre for Heritage Activities 
Location Port Elizabeth to Ramsgate, to maximum distance of 135km offshore 
Scan of map 
 
Proposed activities 
2D and 3D seismic surveys, Airborne geophysics, multibeam 
echosounder, seabed and water column sampling 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
not considered 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Port Elizabeth Offshore, Protea Banks 
Have any mitigation 
measures been 
recommended? 
no 
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Document numbers P10 
Name of document 
Environmental Management Programme Addendum for a proposed 
seafloor geochemical sampling programme in Licence Blocks 5/6 (ER 
#224) and 7 (ER #228), South- West Coast, South Africa. 
Date 23 July 2013 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Anadarko South Africa (Pty) Lts 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Off SW Coast, area extends from 100m depth contour to beyond the 
continental shelf 
Scan of map 
 
Proposed activities piston coring, seafloor heatflow measuring, multi-beam bathymetry survey 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with a 
threatened ecosystem 
type? 
yes 
Have any mitigation 
measures been 
recommended? 
no, impact considered INSIGNIFICANT. 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Cape Canyon, Protea Seamount and Brown's Bank 
Have any mitigation 
measures been 
recommended? 
No 
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Document number P11 
Name of document 
West Bredasdorp Exploration Area: Environmental Management 
Programme 
Date 08 March 2013 
Acquired from PASA 
Author/Lead 
consultant 
Environmental Resources Management 
Applicant Impact Africa 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Roughly located between Cape Agulhas and Algoa Bay, from coastline to 
approximately 200m depth contour 
Scan of map 
 
Proposed activities 
Piston coring, airborn geophysics acquisition, surface heatflow 
measuring, multi-bean seabed bathymetry, seismic survey 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
not considered 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
Only Benthic selection map used, not considered 
Which focus area 
does it overlap with? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
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Document number P12 
Name of document 
Northwest Pletmos Exploration Area: Environmental Management 
Programme 
Date 24 July 2013 
Acquired from PASA 
Author/Lead 
consultant 
Environmental Resources Management 
Applicant OK Energy Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Located offshore of Mossel Bay on the South Coast, Western Cape - from 
shorline to approximately 100km offshore 
Scan of map 
 
Proposed activities 
2D and 3D seismic surveys, multibeam seabed bathymetry, 
airborne/marine vessel geophysicis acquisition, surface heat flow 
measurements, piston coring 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
not considered 
Does it overlap with a 
threatened ecosystem 
type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
No 
Which focus area 
does it overlap with? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
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Document number P13 
Name of document 
Environmental Management Programme for Proposed oil and gas 
exploration programme in licence block 2C, off the West Coast of South 
Africa. 
Date 05 April 2013 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Anadarko South Africa (Pty) Ltd 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Situated off the West Coast in the Orange Basin roughly 200km offhsore of 
the Northern Cape. 
Scan of map 
 
Proposed activities 
2D and 3D seismic surveys, piston coring, seafloor heat flow 
measurements,  
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with a 
threatened ecosystem 
type? 
yes 
Have any mitigation 
measures been 
recommended? 
no, impact deemed insignificant 
Does it overlap with 
OMPA focus areas? 
yes 
Which focus area 
does it overlap with? 
Childs Bank 
Have any mitigation 
measures been 
recommended? 
no, impact deemed insignificant 
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Document number P14 
Name of document 
Environmental Management Prorgramme for a proposed oil and gas 
exploration programme in the Tugela North area off the East Coast of SA 
Date 08 March 2013 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Impact Africa Limited 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Tugela North is situted roughly between Salt Rock and St Lucia from the 
coast out to a maximum depth of ~1200m 
Scan of map 
 
Proposed activities 
Airborne geophysics acquisition, 2D and 3D seismic surveys, surface heat 
flow measurements, multibeam bathymetry acquisition, piston coring, box 
coring/grab samples 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with a 
threatened ecosystem 
type? 
yes 
Have any mitigation 
measures been 
recommended? 
no, impact deemed insignificant 
Does it overlap with 
OMPA focus areas? 
yes 
Which focus area 
does it overlap with? 
iSimangaliso Offshore, Tugela Banks 
Have any mitigation 
measures been 
recommended? 
no, impact deemed insignificant 
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Document number P15 
Name of document 
Environmental Management Plan for a reconnoaissance permit to 
undertake a speculative 2D seismic survey in the Orange Basin off the 
West Coast of SA 
Date 11 November 2013 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Spectrum ASA 
Consultants/Specialist 
studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Located along the SA border with Namibia, undertaken in water deprth of 
between 50m and 3000m 
Scan of map 
 
Proposed activities 2D seismic survey 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with a 
threatened ecosystem 
type? 
yes 
Have any mitigation 
measures been 
recommended? 
no, impacted deemed insignificant 
Does it overlap with 
OMPA focus areas? 
no 
Which focus area 
does it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
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Document number P16 
Name of document 
An Environmental Management Plan Addendum for a proposed 2D speculative 
seismic survey off the South Coast of South Africa. 
Date 26 September 2013 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Petroleum Geo-Services 
Consultants/Specialist 
studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal Assessment - 
Pisces Environmental Services 
Location 
The proposed survey area is located asubstantial distance offshore roughly between 
Cape Agulhas and Cape St. Francis in water depths ranging from 200m to over 
4000m.  
Scan of map 
 
Proposed activities 2D seismic survey 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with a 
threatened ecosystem 
type? 
yes 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Southwest Indian Seamounts, Browns Bank 
Have any mitigation 
measures been 
recommended? 
no 
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Document number P17 
Name of document 
Deepwater Durban Exploration Area: Environmental Management 
Programme 
Date 14 March 2014 
Acquired from PASA 
Author/Lead 
consultant 
Environmental Resources Management 
Applicant Exxon Mobil Exploration and Production South Africa Limited 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location Offshore of Durban between Port St Johns and Richards Bay.  
Scan of map 
 
Proposed activities 
2D seismic, 3D seismic, Seabed surface heat flow measurements, seabed 
and water column sampling including piston coring, multibeam echo 
sounder and sub-bottom profile survey, autonomous underwater vehicle 
survey. 
Ecosystem map 
NBA Coastal and Benthic Ecosystem types - Sink et al. 2012, NSBA 2004 
Bioregions - Lombard et al. 2005  
Ecosystem threat 
status 
none 
Does it overlap with 
a threatened 
ecosystem type? 
not considered 
Have any mitigation 
measures been 
recommended? 
not considered 
Does it overlap with 
OMPA focus areas? 
no - was cited 
Which focus area 
does it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
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Document number P18 
Name of document 
Environmental Management Programme for an Exploration Right in the 
Northern Cape Ultra-deep Licence Areas in the Orange Basin, West Coast 
of South Africa. 
Date 04 April 2014 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant OK Energy Limited 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
Area is located off the continental shelf in the Orange Basin off the West 
Coast of SA 
Scan of map 
 
Proposed activities 
2D seismic survey, 3D seismic, boat acquired full tensor gravity magnetics, 
multi-beam bathymetry, seafloor sampling (piston coring) 
Ecosystem map NSBA 2004 Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with 
a threatened 
ecosystem type? 
no 
Have any mitigation 
measures been 
recommended? 
n/a 
Does it overlap with 
OMPA focus areas? 
no 
Which focus area 
does it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
 
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
152 
Document number P19 
Name of document 
Environmental Management Programme: Exploration Right for oil and gas in 
Blocks 2734, 2735, 2834, 2835, 2934, 2935 and 3034 located off the 
KwaZulu-Natal coast. 
Date 01 April 2014 
Acquired from PASA 
Author/Lead 
consultant 
Environmental Impact Management Services 
Applicant Silver Wave Energy PTE LTD 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal 
Assessment - Pisces Environmental Services 
Location 
The proposed exploration right application area is located approximately 
110km off the coast of KwaZulu-Natal. 
Scan of map 
 
Proposed activities 2D seismic survey 
Ecosystem map 
NBA 2011 Benthic ecosystem types  - Sink et al. 2012, Bioregions - 
Lombard et al. 2005 
Ecosystem threat 
status 
NBA 2011 Benthic threat status - Sink et al. 2012 
Does it overlap with 
a threatened 
ecosystem type? 
no 
Have any mitigation 
measures been 
recommended? 
n/a 
Does it overlap with 
OMPA focus areas? 
not considered 
Which focus area 
does it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
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Document number P20 
Name of document 
Environmental Management Programme: Exploration and geophysical 
surveys in Licence Block 3A/4A, off the West Coast of South Africa 
Date 14 August 2014 
Acquired from Jeffares & Green Engineering and Environmental Consultants (Pty) Ltd 
Author/Lead 
consultant 
Jeffares & Green Engineering and Environmental Consultants (Pty) Ltd 
Applicant The Petroleum Oil and Gas Corporation of South Africa (SOC) Ltd. 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal Assessment 
- Pisces Environmental Services 
Location 
Block 3A/4A is a 25 332 km² license block located off the West Coast of 
South Africa in water depths ranging from 20 m to about 480 m. 
Scan of map 
 
Proposed activities 
2D and 3D Seismic Survey, Airborne gravity and magnetic survey, high 
resoluion bathymetry survery, seabed sampling and heatflow measurements. 
Ecosystem map Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with 
a threatened 
ecosystem type? 
marginal overlap, yes 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
not considered 
Which focus area 
does it overlap with? 
n/a 
Have any mitigation 
measures been 
recommended? 
n/a 
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Document number P21 
Name of document 
Environmental Management Plan for a proposed 2D speculative seismic 
survey off the South Coast of South Africa 
Date 29-Apr-14 
Acquired from PASA 
Author/Lead 
consultant 
CCA Environmental (Pty) Ltd 
Applicant Petroleum Geo-Services 
Consultants/ 
Specialist studies 
Specialist Study on Impact on Fishing - CapFish; Marine Faunal Assessment 
- Pisces Environmental Services 
Location 
Located offshore between Cape Agulhas and Cape St. Francis in water 
depths ranging from 200 m to over 4000 m. 
Scan of map 
 
Proposed activities 2D seismic survey 
Ecosystem map Bioregions - Lombard et al. 2005 
Ecosystem threat 
status 
NBA Benthic and Pelagic threat status - Sink et al. 2012 
Does it overlap with 
a threatened 
ecosystem type? 
Yes 
Have any mitigation 
measures been 
recommended? 
no 
Does it overlap with 
OMPA focus areas? 
Yes 
Which focus area 
does it overlap with? 
Southwest Indian Seamounts, Browns Bank 
Have any mitigation 
measures been 
recommended? 
no 
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APPENDIX VI: Spatial analysis results for EMPs overlap with NBA 2011 Benthic Ecosystem Threat Status Map. 
 
Figure 38: Map of EMP P7 Area overlap with NBA 2011 threatened benthic ecosystems. 
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Figure 39:  Map of EMP P9 Area overlap with NBA 2011 threatened benthic ecosystems. 
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Figure 40: Map of EMP P10 Area overlap with NBA 2011 threatened benthic ecosystems. 
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Figure 41: Map of EMP P11 Area overlap with NBA 2011 threatened benthic ecosystems. 
40 0 40 80 12020
Kilometers
±
NBA 2011 Benthic Habitat Threat Status overlap with EMP P11 Area
EMP P11 Area
South African Coastline
NBA 2011 Benthic and Coastal Habitat Threat Status
Status
Critically Endangered
Endangered
Vulnerable
Least Threatened
Stellenbosch University  https://scholar.sun.ac.za
Stellenbosch University  https://scholar.sun.ac.za
Prideel Majiedt Stellenbosch University 
159 
 
Figure 42: Map of EMP P12 Area overlap with NBA 2011 threatened benthic ecosystems. 
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Figure 43: Map of EMP P20 Area overlap with NBA 2011 threatened benthic ecosystems. 
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